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The post-Paleoroie history af the Appalachian jitovinew hus, 
nntil recent years, boon known only in the most general (erm, 
That the region has heen a Innd area since the o chow: af Onrhan- 
Heroin thod wee known, ond it was ossuimnied that, in common 
with other land arene, it had Teon repontodly elevated dnd ‘de- 
pressed, yet the extent mud charicter of these movemunta, lo the 
interior at least, were not only unknown, lot me date wend sup 
yee te oxist by whieh they econld bo: moasuret Along the 
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Wari of the provines thy eubstdences are recorder in the sedi- 
inane epogited we the xem trinareseed upon the Jane, aa in 
gimme ceive the amiunt of subsequent aplif, ix tndivted hy the, 

recession of oyurlying diposita, In so far as these oscillations 
hava bean determined fram sedimentary deposit, each trans 
gression of the sen wits regardid az inarking a continental depres 
dion, and each peveseion a continental uplift: ‘Within the past 
few yours, however, a camplete revolution }jaa been offected in 
this iterprotation of the poet-Polowiie history of this’ togeion. 
Through the work of a fow pioowers i thistield the nuniber ond 
vhurteter of the pritelpal oseillation# and their position in peo 
lagiy time nie now frirly well known. 

The first svetematic application of the new methods of re- 
search was. mde hy MoGeo in the middle Atlantic slope. Tn 
1554, in a paper on the cooky of Chesipeakie bav,* he pointed 
cut the methods pursued and the importance of utilizing Laapice 
sraplic forms resulting from degmilation, as well as the comple 
mentiry “dimentary depasita in. toterpreting geologio history. 
Tn: {NSS 4- he more definitely correlated the principal ovations 
with the sedimentary depowits, thus fixing thelr position in geo- 
logic time, and ino aubsoquent paper] he made the very iiper 
twit yondnlimtion# thit all elevations have been accompaniad 
by serwatd tilting of the innd, and that along eertin axes the 
oscillations have reached o. maximum amount, while-along others 
hoth olovation and depresion have been at a minimum. 

Davie & published the results of hie studios on the gaameor- 
phology of the midile anid north Atlantiv slope shortly after the 
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appdnmiiue of the tirst two papers abeve cited. Ae haw curried 
hi» observations somewhat furthdr toward thy interide and dy- 
eons two well marked haselevel poweplains Th eastern Porn- 
aylyania, New Jersey and portions afl New England, the fornution 
of which, ie sspribes to lop-continued erosion Ty Cretaceous and 
Tertiary time. A genera} seaward tilting of the pemeplain ie 
Lersttri bed, tit noatiompt is made to locate the axes of their 
ilesfarrrsstiors. In TS00 Davis pallikhed a more comprehensive 
paper? bringing In teelew all previins peta loEbeceitivvens coven tae beens 

lowels of the Milan tiv slope nod discueing the probable continun- 
tion of the peneplaing, found in the northern portion acuthiwest- 
ward over the whole of the Appalachian prorinee, 

This the bron! outlines and G6 soni stint the details of pout- 
‘Paleoxole history of the Athintio slope wd Misissippl embav= 
ment have been determinod, but for most of the interior the 
details are, still wanting. The present papor is an attempt ti 
supply in come measure this defictenny. 
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Pe PRAVIACE DREN EE. 


For Present purposes the southern Appalachian provinces is 
regiinded a4 embracing the teeion south of the Ohio and Potomac 
rivers aid Tinvitet toward the east, south, aud wert by the Cre- 
tacwous and the later formations of the ompstal plain anil Miswiy- 
sipplombayment, One or both of the present wrltora are yer 
ainelly fitoiliar with the yreater part of this region, atid many 
observations mady in eurnestion with the work of the Apipo- 
lnchian division of the United States Geoligical Survey are here 
for the first thine. hincteivt tovethor, The leention of the runeinath 
ix exceptionally favorable for the #tady of its OOO rp lier, 
Surrouniled on three sido liv Mesoroie and Inter «lépostte, the 





relations of and aid, waler which prevailed daring post: Maleowaie 


tit are fairly well determined, The ‘iarieter ‘of the sorlinoenit= 


aeeves Li estibliah correlations hetwees them and. thelr carre- 


dponding erosion features The intersection af erosion plunies 
With doposith of known ave serves to fx the date of och eroidn 
period within narrow limite. Finally, the ohaenow of elacinthay 
an glacinl deposits renders the interpretation af topoyenphic 
forms und of diminnge syater= much easier that it regions 


a — 





tT ho gecloyic Dates of Origin of vortain tupogrmlie Forts on the 
Atluntic Shope of thie United States, lie We ML Dinviss Bull. Geol Sar. 
Ain, WaL Hi, 1800, pip. SSA 





Beaeleoe? af Einwnon, UT 


where eliciation lias interfered with thelr mornul development 
ur winked their eum pleted form 


THE PEONLENS ASD THE DATA. 


Sinow. the southern Appalachian provines, af above. defined, 
hav stool phows senlewol throughout the whole of the period 
whinge history 4 wader entesirlerition, that histary mit be read 
in the topagraphic forme develope) during the process « of sub- 
nirinl degradation wod-in the wljustinents of drainage to chung: 
liye conti bias. 

The fondamertal conerption, in the interpretation of the his 
tory af a region from ita topographic forma, is tho dabelerel of 
earn: Thi formation of a general biaeleval ponopilain implies 
the long continganees of eortain well defined conditions, so that 
wherever ihe presence of sueh o penoplain can be established 
the formor existence of these gonditions may be safely inferred ; 
ales iteun be formed only near sealovel; henew by contouring 
the ecko sh ate of al hasilqvel sai res the oon pour nt bany 


Vibe 


“tn thi soiibien AA SIAGHtKE provines ‘the Were ‘or Lew jpor- 
fectly priserved romneuts of two haselovel, pongplaing have Leen 
tonppenl aml their deformations reypredited by oontomh,: thi 
conditiora im plied by these baseleviuls have boon inferred; their 
jrofatile cortelitions with the contempornevns: sedimentary 
doposits indicated ; and. finally the development of the drainage 
hos bevn treed through a complex sere of ndjustmonts upon 
the repeatedly deformed surhies to ite present tiotire location. 


Pair I—Pinerinarine Deynorwent, 
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The southern Appitlachian provitiee haa vertuin topographic 
fortunes common throughout its entire extent They are so 
mv litiod tw lyeal conditions that their identity in different por- 
finn of the provines woul) senregly ly recugnized by the casual 
obgerver, but to the student of geormorphology they stand out as 
the mast prominent teiture of thie landscape: supe bye risttadis from 
Hien mieny chayiters in the hishors af the prowinbe during prout- 
Palowevie tine With our present information we ate able to 

clisaly these tapdurnphie forms and to tree with considemble 
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certainty the more prominent features over the greater portion 
of the provinot) In sorte portions lack of data prowents the 
jlontifinition and eorrdlation of these foriim, Wut it is proliuble 
that farthor atudy will show the sume features there ns-in the 
better known regions, The identity and praction) continuity of 
certain topogmphio forms have heen clearly proven through the 
major portion of the southern Appalachian provinee, and by 
other writers across Pennsylvania, New Jersey and the greater por- 
tion of New Kngland, ao ‘that the conditions and agencies which 
piradyeed them must have prevailed uniformly over wide areas, 

[nm wildition to thas yrinnipeal teopragrtbpilaie forme, torts ire 
mony minor features which dowltless resound brief pnd lodwl 
conditions, bit itt moat cosas the dota at hand are not suiliciont 
for their determiniwtion. 

Lnferonois from the ohaerved topogrmplie fornia: back: to the 
conditions woder which they wore produced necesanrily involve 
¢lomnents of uncertainty, and the writers are fully aware that 
some of their conclusions are open to question and may be mod- 
ified by further study. 

The classification of tha main topogtaphie fenturs of the 
province i4 as folluwe: 

L. Elevations standing above the Crolaceins panoplain. 

2. Deformed Cretacevus penep lain. 

$. Tnternivdiate orasian shops. 

4. Defurnied Tertiury peneplain, 

5. Post-Tortiary erosion slopes: 

Of these five classes the two lmselowel penepluing mre nest 
Important to: the stadent of geomorphology, for they render it 
posible to interpret the meaning of the other topoeraphic fea- 
tures and to fix the dates of their origin in yeologie tine 


SELEY ATIONS STANDING AFH THE CARTMACEROUS FREXEMLAIN. 


The oldest topographic forms find in the soother Appa- 
lachnin province ate those portion of the land which were not 
rediiced toa baseleval daring the long puric) of Crotucdous epo- 
gion, Thesesummits may possibly mark the position of a still 
earlier baselevel ponoyilain; but if so, the romnante wre eo few 
that woare unable to reconstruct the ancient plain. Protected 
bya favorable luration with reference to drainaue Ties or critn- 
posed of exceptionally durable rcks, they stood during the 
formation of the Cretaceous peauplain in low relief above the 


Cretaceous Penaplaru. my 


level surface and still remain as isolated peaks, ridges or moun 
tain groups above the remnants of that pluin, The distribution 
and relations ¢f these remmints will be more easily understorl 
after the Cretaceous penepliin has been deseribed in. detatl; 
hunee their cansiilorations will be deferred and included under 
the physiography of the Cretaceous péneplain. 


DEPOURMEAD CHETACEOGS PRVEPLALS, 


The oldest (opegrmphic feature that can be identified with oer- 
tuinty in this region, one which forme the basis apn which wll 
later history has been recorded, is amore or Law porfoetly pre- 
server Lasolovel peneplain. The reasons for aeeribing its lorime- 
thi to Crolaniotin tine aro giver in o subseyiont part of this 
paper ind ite Crotuceous age riay TM: naaanied for the present. 
Denbiless, ot earlier poriods the surface of the provinen had 
hoen baselevelal aminand seain, Wot subagypuent ersten lias eo 
modified these enrlier forms as to leave them unrecognizable, 

Courfitions of Derelopment—The condition under which «a plain 
of erosion will by formed ts long-onntinue stability of laselevel, 
anil as baselovel is avually determined hy seitlevel, the exentiil 
condition i that the relative position of lund and eq shall ne. 
main wichanged fora period long enouzh to allow the agents of 
erosion to carry thelr work toward eompletion anid reduce the 
auitfaen Of the lanl ta driinavee level, the baatelevel of erosion, 

Dering Cretaceous time the dondition of stability prevailod 
in this raion for the longest period of which we hare nny 
record in ite history: for, while i isa popular belief that the 
normal ooncdition of the earth's crust is one of stability; the me 
vorse is shown to he trne of this region. Ita history in post. 
Puleosnie time isa rocord of almost continues orogenic move- 
rient—extremvly alow, itis tru, ut with sufficient time allowed, 
capthte of producing the greatest deformations with which we 
are moqlininierd. 

Throughout thia period af exeeptional quiet, erosion was in 
progresé, rilucing the surfioe toward baiselovel—rapldly at first, 
Hele Tard wae hilgh ond the slopes shiep, bit al a tate erowing 
cridvally lest ond lest ne the omiient of the streams decredaed 
ad with at their ahility to ourry off the waste of the land: As 
the eredient approached ite lowest limit the mineral matter 
reneved from the land was almost wholly in solntion. This 
process cohitinited, reducing to baselovel first the soft and solutila 
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rocks, and then, lest perfectly, Uie hander rocks; the degre to 
which it was carriad depending largely upon their location with 
refercace to the margin of the sea orthe larger strenme, Tn this. 
tmuiner the greater portion of the provines was reduced to tn 
Almost featuriess plain, The surface over hard and) seft Ihecls 
alike way smouthad until gentle slopes and low relief replaced 
the sharp denlivitios and hich ‘lorutinns which je the early 
shapes ol the process, 

Following: the poriod of qudesconey above described cane one of 
epeiropenic activity. and the process of bawcloveling was brouglit 
loanend. ‘The lund was elevated and. the-stroams Deane nee 
the rapid trenching of ite surtoce; but the land was clovatod 
unequilly, mod wa i} arose the supiace wae warped named twisted, 
Where the elevation was greatest the erosion was orest active 
aml quickly destroyed! the avmmetry of the urfinee, iin sonne 
prlauesans pealaciog a diaply cut rowntuin resion, the summits 
alone marking the prositiony vf the former peneplain ; where the 
elovation was slight the suriace rennin practioully wnehanged ; 
andall proation# exist between these oxtremes—on the oneland, 
where the puneplity is wholly deatroved, and on the olhiet, where 
it 14 porfeetly preacevecd, 

Although the whole province, as stated above, had hoon re- 
(duced to an almost featureless plain, the characterof the wader- 
bring Tooke modified ton very slight extent the character of that 
lain, The soft mocks were somewhat more perfectly reduced 
than the hard rorky, Stil) the differenoca: were not strongly 
marked. When, however, the nearly perfect pluin was eluvated 
Wil the activity of the stream wae revived, differences in the 
underlying rocks bononie all lynportant in deterniintnue the degtaa 
to which the plain wold be preserved, Where the focks wero 
soft it was fupidly destroyed, and whore they wort lind) it dias 
retain! in hygeine ite ony form. Eenes the peneplain, 
Withough oriinally quite uniform, now shows great diversity 
and presents evveral distinct types, depending jointly onthe 
mmint of elevation and the character of the jinderlying rocks. 

(Western margral Type—In gener) around the margin of the 
province this penepliin has been almost entirely obliterated. by 
liter erosiien, Especially: js this trie in dentead, ‘Pontes sind 
Kentucky, where limestone occupied the baseleveled Htc or 
ln¥ benenth a thin capping of suwistone, When erosion was 
revived upon the punepliin by ite elevation the stream quickly 
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munk their 'channels to the second bagelevel and almost eom- 
pletly romered the intervening portions Hernwe there are 
only a fow widely separited otitlivts of the Cumberland plateats 
whic saitiriitte still init the wariied of the puroplain, One of 
the tost typical of thee outlier is Short mouttain, in central 
Tounessee, which rises 1,000 feet above the sorremeding bevel 
plain. Itharnhout the same altituilo and is capped hy theeamo 
hard sandstone ay the Comberland plateun, 20 miles distant, 
The intervening low plain is underlain by limestone, which, on 
Hie romivil, of the <andsytone cap, offered comparatively little 
retistinee to degradation, so that only a combination of favoralile 
aididents has preserved this ronunuant of the oll (poneplain once 
continues dyer the whole peion, 

Phiten Tye —This ia-very different from the foregoing, shietly 
it the digres and manner ot its predatvition. In the groeit AqK 
palnchion coal basin, south of Chmburland gap, the rocks are 
comparatively undisturbed. Along-oertain lines narrow nnti- 
clinal folds have developed, leaving broad basins between. The 
atticlitios have been eroded, and the synelinal basins, with their 
flat lying strata, constitute the mountnins qe sare properly the 
pinteaus of thiv region. ‘The form of the level topped plateaus 
has hom attributed to the attitude of the strata, especially where 
thee surfnee i formed by the great Curbonifprow congumerate, 

af 14 the casd over most of the region: but close study shows that 
this inform dithey dic fot alwiad Girrespoined to the wedlogrie 
structund, bot jaa more tr less patient pluth, reget of the 
attivude of tie strvta. “This few low enol and ridges which rise 
above this common level are truly monelnocks* standing out 
in Ftriking contrast te the uniform surines below. They gore 
emily tear ne definite relation to the outerop of the harder 
linn, tut supiphesskr tay tree due mther to the acnidinte of erosion and 
remoteness. from ionin raiivage lines, These feetinires prevail 
throughout the col basin from central Alabama to Kentucky. 
The plain well preerved in the seathern portion, but becomes 
mite deeply dissected toward the north, uutll near Cumberland 
pip there remain only a few narrow remnants of the iii ean 
finnons surfer. The conditions fur the study of this plain are 
hoary jdeul in the plistenn region arbor: ih wie Bp prorfortly 








eR form: batishy aed Tey Ww, M. ‘Dav te so: cieatetunit itu e inv olgclen oleue 
tice vinilling abo a Dastliveled gaia ae tote) Mittal stanibe 
whey the surrotiinling plaln. 
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formed aml ae oxcellonthy preserved. Tt can be traced! citi 
ously from an altitinde of 600 fect in central Alabama to 2.000 
feet ot the Tennessee Alahanm ne, ond thenee holding abuut 
the sane altitude, with slight irregulutitics, to Cumberland gay. 
Norili of the Kentucky-Tonnessen Tio the idontifiention of this 
penoplam become: a much mor difficult matter, for cleration 
hes hin greater and erosion more repid, The rocks orm gen- 
erally soft and Lave loen unable to preserve any extent of lovel 
anriacy; henee the plain ie dlost wholly destroyed. Neterthe- 
lees, npon careful study of awide anon, itd sou tint along narth- 
tant-southwest Hneathers isa tarker utrifornsity in the altitude 
of the summits, aud) on trandveres fines an extremely: regular in- 
crease dn ther elevation tawand the interior, This yentle but 
reulor slope bears apparently no telation to the structure, atid 
there aeema tio other explanation but to regard this as an nliniet 
completely dissected peneplain whos surtivoe Is iopeatecenrn dene] ipa 
proximutely by the eurimits of the isolated knole The alti- 
tudes of these remnants of the plain vary from 2000 or 1400 
fret noor the mouth of the Big Sandy river te 4000 feet mear the 
central portion of the Virsinin-W est Virginia line. Abowy this 
inclined peneplain no summits rise antil well toward the interior 
of the region, where their ecourtiytiee eens tir he due ta the same 
cute: which prdacd monadnocks farther southwurd, ¥le, un- 
favorable luention with rdferenee to theimaindeainggeline:, This 
is well exemplified in the Big Mack nurintnin on the stole fine 
Letween Kentucky and Virginia. This irregular mountain tas 
near Big Stone mip is compoeel Of upper Coal Measures; aud Ties 
un altitude of 4100 foe, while Pine mountain, but a fow nitles 
northwestward, is finely baseleveled at about 2500 foot. True, 
there ita great differenoe in attitude of the strata in these two 
mountains, for jn Pine mountain the dip ia about Sif south: 
anata, while i tg Black mountain the rocks aro horixantal ; 
but the former is made up of 1,200 to 1,400 fowt of hard cone 
glomenite, interbedded with elnea and sandstones, while the 
latter is compel of the oulimuy shales and sanlatones of the 
upper Coal Mewture Apyyirently Bie Black mountain owe 
ita preservation to the presence of Pine mountain on ite northi- 
weater side, which acted a= barrier ayninet eroxian from that 
direetiog, 

Volley Ridge Type—tn the Aypalechion valley the tyne is more 
uniform, throughout the whole extent of the province and oon 
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disth of the even crested ridges similar to those of Pennsylvania 
whith have been sooell described by Davis* “As a rule the 
ridges of the southern Appalachian valley ar remarkably uve 
crested and are umyuestionably the remnants of w plain. Tn 
many cases, however, tore. or lee wire variutions from the fyypH 
are found, In some indtvnees a coutinucis but irregular ridge 
geome to Tise quite above the peneplain, while in others the 
wid gaye haven constant altitude and pruhably repreiont the 
old buselevel, While the intervening portions of the tidge riciny 10) 
to 200 feet higher stad, now n-# thet, na a serics of knobs above 
the general lovel. On the other hinted, sonoe riiges composed. of 
leas hsistant rocks or couupring more expoged positions have 
bown #0 reduced by anhesquent erosion that ng points along 
their crests reach the altitude of the peneplain, Ly meqnatruct- 
ing the peneplain fram the valley rirlgos, careful study is ruyuired 
to determine its trae: pouition, and in some neon conatilerable 
Lncertaitity atinelies to the deturniastion, On the whole, hew- 
evur, the: reati|ts abtained fran the ridkgea are surprisingly con- 
cordant with those ohtuined in adjacent regions where the jilmin 
ba Ieetter preserved, 

Snoly Mowntyin Type,—This type diffors altogether from those 
previonsly desorihod and consists almost wholly of haseloveled 
vulloys. They provall from the vicinity of Roanoke, Virginia, 
to Carterville, Georgia, giving rise toy somo prairie-like country 
in the heart of the Smoky mountains, It was in those valleys 
that this poneplain was first recouniznd. Ina paper real hefore 
this Society in 1889 Willis deseribwl the baseleveled villey of 
the French Broad river uz fillows : 

A broud ampliitinater Tew in the heart of the North Carplion moon 
taine whieh form iteenciroling walle; ite lineth be forty ontles freee terths 
io evth ond di whlth ten bo twenty mile At itd southern sate tie 
French Herc river eitens ; tluecugh rw nerthern wate the same river 
Hhrewre avait, antnggnmnteribeed Lay Vive iin y Beware af He exter ye: wateratior, 

Frote theey watercnines the even ania dece ari with gently slop 
bethe murrounding heights. . . Rutthat level Hirer existe 170 lomgger, 
In it the rivers first eonk thelrehannels, their tributaries followed, thie. 
miltive iw which the waters gatherd dewpwned, and the old plain was 
thos dieeeted. TE ie nowenly visible: from: these polute of view frets 


* Th: Etivere onl Valloys of Ponnayleala, es WM, Wht Nit. Ghoti. 
Miur,, vol |, pp. 1S3-2ii, 
fTiiund about Ashevilla, by Bailey Wi ilies Nat. Geog. Ming, voli, pp. 
2u1-2AN), 
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whieh maninionte if The oes fll Into otto plone of wlebon, "This 
ta The ute a bervewer thay a er etatibe caper Chor level of tn dll urea. 

He nay them ewory with a aloe ite Hie prot; ofa gecgmphin ponidition 
whitels Tuas Longe since pose] nway. 


Agdin, in epeakine of its olittude snd prolable orn, he 
sya: ® 

We luiee reengmitet that dliesete! plain the level of the. Ashville 
amphittnater, now 24K) fiwt abn pie seu LL we ie atyrface pera litcest 
by wolmiril unos, dink ae eh ae eileen of ed fit that the Freel 
Reo) river anid onl et The trifnitzerhne ae dito this ans at one the mm 
jletel thelr wiek npen Ht, reanhed 4 basslovel, 


This bwwloveled condition, as described by Willie on the 
French Bron, has bedn fond to chameterize nearly all the river 
valleysiof the Great Stiwky miouhtain aed bite been observed 
by the present writers on the Litthy Tuonesied, Hiwassee nti 
Heooe rivereof the ‘Tooneseer system and on the Coca wivttee 
aad Etowah rivers of the Adnboma ayvstem, ‘The oltitudes of 
the Initial ere ovd valleys vary considuralily, bot on the wholn 
tiv i geracliisl Hesietit sotithwestward, Thus the altitude of 
the poneplatn is 2AU) feet at Asheville, 2220) feet om the Littl 
Tenineseed, 200 fet on tie Hiwneses, 1,00 on the Ohovee anid 
1,000 foot on the Cookuwattes The propurtion of the surtnes 
whit was rolliteed to haselével neo ijeormauws southwestwrard 
ane in northern Georgia, ity plies of the luaelereled mountain 
valleys, moet of Lie sarin wae roiled wind pid; pile Fiver Lia ns 
merge with low divides. Tho the wppor basin of the Conmwat- 
tecand Btowah preaent to the eye the charactorietic farm of 
Iyrvnened tnsduluting plaing partly onclosed hy monetaioe and from 
which rise the scuttle tlopes of island- like monadiwates, Tn 
detail thes Halnewre ford te bo deeply etched by the present 
atroams, whieh ow bo uric reser tly UE pres. ‘eiveral hin 
red tot beluw thelr vaneral level Gu the dtewab-oriver: athe 
douthwird this enilosell valley tepu disappennt and: the pene- 
pliin assumes a diferent form, which will he deserted later, 

Blve Ridow Thy —The writers wee loss fatniliar with the mgtin 
northward from the French Brod river ane the data for toon 
straoting the Uretavqwus penepliin are lode abutvlant. The 
topoumphic. mape, however, show quite strane ovidenow of the 
exivience of this poneplain i in ithe rezion in question, tlhawtagehy it 
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The Penepliudin aan Viretvite: Th 


is not ee well murkid ae about Ashevifle. Considerable study 
hos been viven to the region just north of this province by Davis, 
who suveesté in the paper shove oited® the prolability of the 
extinsiin of the Crefaccoua pendplain over the entire southern 
Ajyilovhiakea Thoth he mukes no definite statements a be 
lia elevation nid tittitude, vot he concludes that the summits of 
the Hine ridge, south of the Pennaytyania line, prohably repro- 
vont this basolovel. The present writers haye searched spite 
ccarefully for definite evidence na to the existence of, the pene: 
plain in this tezion and «o fir have been unable to find. w= 
thing ctitirely satiefsctory. That the newion tn qunsthon, was 
lawelevalod, is conceded hy all whi are familiar with its Lavy ae 
ripliy, but the present elowation aril attitude of the peneplain 
are les: rertain, Soulhest of the Rluw ridge there ore a fow 
Wntlien or iétolated knoba standing nhove the Tertinrw plain, 
and thea ahow a oiiiform altitude of about) 1,000 feen Tt 
ands atancely possible that thee outliers should have been 
reduced to eo pearly a common lowel uniesa that lovel were the 
baiclevel of erosion, liomedintely north of the Blo ridge, the 
Massunnotten mountein shows tare of bagelovoling at nllti- 
tudes varying from 2400 to 2.5K) feet, and the valley rilees 
Lo the neartlward probably show traces at still vreater altitintes, 
The Blue ridge varie greatly in altitude: ite crest rises toward 
the saith from 1200 feet yt Harpers Ferry to 4.00) foot at the 
Peakes of Citter, in eoutral Virginia, and toward the north to 
2300 frat on the Marvinid-Poontviventa line. LE there wore i 
carrespimiding gradient in the poneplain Mf weotlel necomsitate a 
deformation along a cres-asis, of which there ts ne trace farther 
wietword; also the orest ine of the ue ridge between the points 
mentionad extremely ireygolar and hears no. posemblaney to 
the romnant of o baseleveled plain. ~The varying clowationsof 
the plain, deterurinal at either stile atthe Flin rile, agree with 
certain fiutenes df the ride jteelf and make it decidedly prrualicelybe 
that the penepliin here je Highly tilted caetwired: the strike of 
the pinin—é, 4, the direction af the eontours hapresenting the 
restured sitninoo—orosr the ridve wta low angle insted of being 
parkilel with i The resultiof these cotaplex conditions is that 
notwe ronninteet the old plata ore fod slong tho brad of the 
ridge atthe ano altitude, and conseyuentiv they mre extremedy 
dient to rormgnize. Assoming this attitude of the peneplain 
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aa working hypothesis, traces of a bawelovel can bo found 
in pludes that otherwive afford no eviduned of ite existunees 
A terrace cut hety and a .winikgrip theirs xcfve to lente the 
plain ao thatit cud be restored and contoured with consider: 
ahle confiddunce. The restored surkit corresponds with the 
simmitsof the ridges at Carper Porry where prostimity to tie 
Votommae inanred complete reduction to baselevel and afforded 
opportunity for subsequent erosion to almost completely dissect 


the pluin, ¢ In either side, awey from-the river, the oret= become 


raver irengulir, mud aviddontly stand abuse the peneplain, while 
the prresent wind-up show thes of bagaleveling, and probably 
eurrosporid in altitude very nearly with the plain, On the enst- 
em side of the Blue ridge throughout Nurth Curolitn there is 
but little dita nvallable for reconstructing the Crelitequs pein 
plain. The prose writers tro personally dnacianinted with 
the region ated a Jorge portof it has never been mapped with 


‘contour, Atoniy one point has the phonomengn of taselovel- 


ing been, rocggnized, Kerr has desonbed certain topographic 
fentures observed inthe vicinity of Morganton, North Usrolina* 


antl [honed then: to the Asheville haseleved, His theory on to 


their ulncin! origin cannot tw accepted, bat from his deseription 
it may be inferred that the vallew of the (ntawba civer has been 
basvlevéled to about the sume extent ae the French Brond nt 
Asheville, and that the plain has bow nearly as well preserved. 
Ita altitude hore is 1400 feet, ao that dt must have a very repli 
secont toward the weet In orderta reach ww altitude of 2400 ur 


SMM) feet ot Asheville, which mm only fifty mile distant, This 


eherp aacentof the Cretuvenus yeneplnin on the eastern slope 
of the Bhoe ridge dies oat rapidly anuthward, portly throngh 
the fattening out at thin folil 4 in tind ditaetion atid partly th rough 
the intluena of a erod-ixis Of dupression in the viemity of 
Atlanta, 

Suitiera macy ie! Type—La the rion southwest fram Atlanta 
ne fir as the Coben rivet the present attitude of the peneplain 
(iffirs from that in any other portion of the provinee, In this 
region the baselevelod pilniti link suffered Tait little implift from 


the position in. which it wax formed, aad thie slight olotution 


has taken place in vere reewat geologie time. Hence the pone 
plata 1 well preserve and many of the present streams, 1s the 


*i higin af tow Polww in the Tipiggragaiy of North, Carutina, by W. C. 
Kerr: Ai, Jour. Sel., 3 serine, vol. ax, 1891, gif 21-22, 
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Tallapoos and its tributaries, ary Mowiig portly on this old 
surhioo and portly in chatneld which they have boen able to 
wink litt a short distanihe below: tt, althoruh j it now stands from 
L000 to LA00feet shove venlevel, In northern Georgia it merges 
inte the Smoky mountain type, differing: from, the Intter in the 
greater perfection to which the haseleveling protes: was enurrinl 
and in the more perfect preservation frm subsequent) erosion. 
‘This peneplain is Well prenervisil in Dog Down mountain, south 
of Rockmart, Georgia, and it is from this plain that the histori 
knw af Kennesaw anid Stone mountain stand up so pervend 
nenthy. 
Wher the pantplain was formed it tonst hove extondeid to the 
marin of the Crotacsous sen which ot thet tinte boanded the 
i an three sides: Wutit iethia margin! portion whieh 
waastbjeeted to the grevteat erosion, so that wherever any con- 
siderablivelevation towk place thy peneplain bas heen wholly 
destroyed, Hono there is a narrow belt within which no dala 
are availalile for recommtricting the peneplain, exeupt by ite 
torpolation from the approximately knewn, pinsition of the seu 
Wanin and the remnants of the suriaes «till to be found at 
ercoter oy leas distances therefrom. These distances are not 
Usially 2o great aa to ease much uridertninty in slotermining 
thie position of the poneplain ab ndv point 


PRYSIOOUAPNY OF PE CRETACEOUS PEVEPE AEN. 


The existing remoaanta of the Cretacudus poneplain having been 
diserilied In some detail, o fairly complete viow may be gained 
of ie physiography at the clowd of the long period of quirseones: 
urine which it was formed. Although thiets the moet portocthy 
lusdlevelod plam ever developed in the provines, and although 
it was oxceptional for ite oxtent and regularity, it did mot have 

a perfectly hyrizontal surlace; in fact, it was level only where 
orssion acted neler the mist frrorble conditions, etthur tar 

soo margin and ong thi lareet streams or wher the rocks 
were oumily removed by solution, Where soft and hard rocks 
aliernatel, the firmer were quickly meloced, while the latter ro- 
noaltied above byselevel for loieer or shorter pertods, assording 
as they were more or lise momote from the main clrinage lines. 
Whore the leotion was nioet fevorablo for erosion, bard and soft 
Moke alike wore porfectly reduced, and the rivers wandered in 
sinuous courses and with alogeish currents, unindlaenced ty the 
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character or attitude of the underlying strute. ‘Thut this wis 
rother the exceptional ehae, howevet, le inferred frm the lutte: 
quence of suparinoposed drainage whieh ean be attriliated dix 
rectly 10 baselevel wanderings, Probably the ooteropa of minnie 
if not most of the hard beds appoared enihossed in low-relief . 
upon the baseleveled: plain, ‘The distribution of the anrodaced 
scrittin, Se a fir ue they con he determined at the peresernaf. tineyey,, le 
aero: in pilates = 5 Tt will le meen that theer arens onincide in 
positivn with the present meninitsin rests, Deabetheas mar 
poluts Which then stoad slightly above the peneplain have hoon, 
so Pextuond by sabsoqnent erosion tint their summits no lonser 
rise nbewe fi poneral level. Weetorn North Carolinas carly is 
Cretarevns tine wis the onlininating polit of the Appalachian 
highlonds. no position whtels it hie held tnterriptedly from that 
timeto the present. At the close of the period of hasclovoling: 
the mountains hore stood wt altitudes varying from 3,000 to 400) 
fert above sealevel| and in some portions of the rezion they have 
chive in appiarance but litthe from that time te this. Thus, 
‘dn the Asheville region thers was thonin broad, level valley, over 
whose suriger the streams mieuwlened in winding courses. En- 
elreling the vallov wore the same mouutulre we today with alive 
thé sani corilotits The chief difference is ip the altitude of the 
huaelovoled valley, whieh theti stad near éealovel, bat now has 
no elevation of 2400 feet, and in the deep gorges whieh the 
presen}, streams have etched below ite surfaee. The present line 
of the Blne ridge in Virginio was marked by w series of monnil- 
necks, isoktted or in groupe, but not comparnlite jo oxtent with 
the mountain mimes toward te sntrth yest, 

In the region ofthe Cumberkinad mowntains, across the Appa- 
lachian valley from the Great Smokies, the map) shows some 
areas not rodnied ti braelevel, Thews formed a arolp of nanad- 
nocks the highest of which, the Big Black mountains, did nat: 
much exewul 1,400 fot ln ultitodé They are composed of packs 
Not specially pbduriite at), 1 Sugwoatod above, probably owe 
their preservation from enision to thesurrounding barrier formed 
by the-great Carhoniferons conglomerate, and olso to their posi- 
tion in the interior, away from the main drainage tines, 

In the vallay region where the rocks ore highly tilted and 
present elutrp contrite in capacity for resisting erosion, many 
short ridges or Hiner momelnoeks stead frat 10 te 100 feat 
above the fmanievel... These fori the higher portinn= of many 
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of the yresunt valley ridvea, while the treaent wind-iape repre 
sent the former baseloveled intervals between the monndnocks. 
In the platean region south of the Crab Orchard mountaing ne 
ara nf sufliclent extent to he represented on the map remained 
irene icedl, The peneplain in this portion of the province was. 
Jes perfect than in sone others and orcasional slight ehevations 
remain eclewrly abowy its goneral level. These are soinetimes 
doe te the attitude of tually resistant bed, bot more often 
to the wetlonta Af erosive sueettiny on tolarably honapenecns 
riintitirien) | 


DRPORMATION GF THT CRETACROUR PRNRPLAIN 


One of the most important conclusions contained in, the pre- 
ent paper, in its hearnes upon geomorphology, if the recognition 
of the nature of the deformation found) recorded in the present 
attitude of the huselevel poneplaine Mt iy that thees deforma- 
tlons have been mainly produced by rte orogenic movements 
alfecting votajuieutively narrow wreas wlany certaln well dotined 
axes + that they were not qpelrogonle or dontlyental aplifts such 
rn would preserve o poneplaininapproxinalyly ite original hori- 
zontal postion: nor even. na suguestead by Willis,* uplifte which 
broadly arched thesmrtice across thoy whole expanse of the pre 
vines; also that orngonio activity has not boen continnoas along 
any one axis nor always in the sun dirvetion, thongh the total 
offect of the intermittent motion has heen to soyite the whale 
province. 

Deformations of the hnelevel peneplains have bea receurpizil 
in thia and ieljacent ywiond by other writer, oapwwinlly Davis 
unl MoGee, ‘Thua Davis hie ahawn that the Cretavsous pene 
plain in Pontieylvanio, New Jermey nud portions of New England 
is Hted seaward, but le lav tot lomited Its axi# of glivntion: 
nia MeGhae lias shown that jo tho moulin Appalach iis avery 
Buheilenes fine boon greatest at the sen marin and every eleva 
Hon greatest in the interior, which implies a cumulativeseaward 
tilting. The class of facta from which he doriverdl his evidenes 
did not onible hit to locate the main axes of uplift, Hicingh 
he cleurly retagtiited (he transverse MomphisCharlestor axis, 
which will be mare folly deseribud on mua besenry esti pene. 
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In. order to ropresont in as grophio na manner aa posible tho 
present form of this Oretaceons pumeplain a contoured map af 
the deformed surface has been constructed, Upon this Trap aro 
weem bled al) available rlavtes derived from a mrefal Cot peiriatity 
of the varions koown remnants of the plain within the provinee, 
The result appears as plate 4, and although resunded Ty the 
Writers wa preliminary, it bniabbadt i all the information at present 
attainable, Although imperfeot, the map is highly suggestive, 
‘nnd it is hoped Uhet it inny lead to the construction of sitailir 
Hine of other rerions in whieh oy tially tu portint resaatts wile 
credo betes Ina obtained, Different-portions of the map repre- 
sent widely differant proportions. of fhet and hypothesis, anil 
heneo differ in valoe. Thus in the southern part.of the proving 
the peneplain, as already deseribed, is well preserved; also the 
rhaaip of this portion ia lewed upon a large number af personal 

ervations and may be considered fairly wormmte. Tn some 
regions in Hie northern jortion of the province only aeanty re 
tnaind of the peneplain ont be found, nid the evidence of tte 
existenow is ao indefinite that while the presetit map ia unentis- 
feetory tt ie doubtful if anything better cian be conmstrndted even 
with fuller fiekd ohsurvitions. Other portions aro hase pon 
ratody of impartoel, bapographic mape or railroad profilee and 
verbal deserjptions of topography, so that the results are corre 
spondingly unsatisfactory. 

As already indicted, the deformations of the Cretacentis pene- 
plain represented hy the corte mig (palate 3) ae not the result 
of a sinle elevation or a single system of orogenic movenperta, 
bit the alvetraie sum ofall movementa oth of gleeation and 
ypression which haveaffectod the reghon sinee the peneplain 
wox formed. Not only have the morements hewn fn cy pcetite 
directions and at different poriods’, hut the aixea of tiaximum 
motion hive not always bed the same nor even parallel; they 
have intersected at various angles, amd tho eurface bas boon 
wari acoondingly, The data one notsetieient for mapping all 
the details and a description of the principal axes only will le 
atten pterl. 

Lorugituadtinel Asa yf Bleention.—Thore are three prineipal longi: 
tarinal axes, and 46 fir ax Known, these are axes of elevation 
alone, though depression of which nu tecord i left may have 
taken plnoe alone them also, They ore indicated by broken 
tes on plate Sat] miarked by the letter 0 D, FOF ated @ Hf. 
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These ney lines of maximum elevation and they bave had a 
needeminant influence in producing the preent topography of 
the proving: “Chey coincide with thy present mountains and 
in a general way parallel the great structural {matures af the 
Appalachian valley, 

Tranevern Axes of Oneitlettoh.—In addition to the predominat- 
“ing longitudinal axe a number of interesting transverse axes 
ate brought ont by the contenrs mpresunting the dofurmed Cre- 
tactois ponopladn, Ln the ecntral portion ef the tiny tho enn 
tours awell out on cither sidi, giving « lroaddrand more regtilar 
profile tothe elevation tian claawhere, ‘This is suggestive of o 
transverse fing of uplift intersecting the longitudinal axes nenrly 
at tight angls, Tf this line be prolonued in bath directions it, is 
found to counect (ineinnati and cape Hatteras, both of which 
have heen pocomuizod as acolipying tegions of torent elevation. 
As carly as IST1 Shaler® decribed « transverse uplift whieh. he 
coucluded had produced they greut poojection of the coast line at 
vagy Hatteras: alto MoGée haw shown that this axis has been 
ti impertant factorin determining the form of the const line 
during the time ropresented by the doposition of the eoastil 
jlitiri redimonts. Te desoribes it? a4 “an asis of interruption 
oF chiiige in opelrogenic moramnent uring every geologic praried 
sine the Cretaceous.” If thia line from eape Hatterns bo (in 
cinnatt be continued weross the Obie river ita direction will be 
found to coincide with that of the main or northwestward branch 
af the Cincinnati arch which eromes Iniiana te Chiara, Al- 
ihouvh, with the information at present available, if cannot be 
wawrted that motion has taken plice along the southeastern par 
tion of the Hine except in podt-Cretaceous time, still the eolnel- 
dence of the tWo axes suggests the probability that there wad 
oruxorin inovetnint in the Apinlichian region during the wplift 
of the Cindinnntl areh in Ohie nnd Tndioha, and, conversely, that 
north of the Ohio river may yot be found traces of post-Paleopoie 
movornenia corresponding to the Inter uplifts in the vicinity of 
cape Tutteras: “The probability of each contempomneots move- 
ment is Increased by the fact that in the southern portion of the 
proviner evidence was found liy the writers proving that certain, 








#4 in the Cooper which hay led te the Pretnetion uf rape Hatteras, by 
Professor 8. 5. : Shnlar: Proc, Bunt, Soc Nol, fiat, vol. xiv, py. 10-121. 
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axes of post-Cretacoons oscillation have aleo been lines of Paloe 
noi moment 

A second anil mon clearly defined axis af olovation, 6 /, is 
four erecting the provine: inn thier vithyity of Chattanooga. Tbe 
trond ie nearly dye north and south, aid it has leew traced nearly 
te foe north os Choednt. Tf the max be eontiniind merce the 
Oldie Hver it fills in Hone with the eastern brah of the Cinvin- 
hith wreh poawing through Findlay and Thlede, Olio, This valde 
Hay bt only a comntidenoe, but it shronghy sieeshe wenwtle eon, 
nection letwown the perhions of the acis north and south of 
Cincinnati. 

The third and most prominent of the tromeverse axes crosses 
the suuthern portion of the provinen, pessing near Atlanta and 
forming % tangent to the grunt northwestward bend of the Ten- 
nesses river. Tt wos first recogni liv MeGee in studying ties 
sediments of the sonthum Atlantis constal plain and Mississippi 
enbayment We describes this * Chatleston-Memplia axia 7 
bot ode if maxitntiin sobsidoneo during both low level periods 
(ropraented by the Lafiwebtte and Coluroliin formatioie) ond an 
ixid of toxin iplift doring beth high lowel periods. Tt is 
roprosanted on the map by the broken ting.) &, having « nearly 

coat-ami-west direction : it intersects the Inst described morth- 

and-south transverse axis as well as. the longitudinal axis, and 
sinter, an shown by the coutaurs, itis at present a line uf depres- 
dion the offeet of the clevation along the other axes ie wholly 
or partially neutralized al their intersections. The oseitlations 
on this axa AM have been an important faetor tn distermin- 
ing the dimitwee of this revion and will be again referred to ia 
the sonar "part of thie papa. 

The proliability of orogunic force having been setive upon 
the tranaverss sxe iharine Palensme time wos mention! whovy, 
Tn eage of the axis 418, there jn proof of such activity al twooor 
more distinet epochs; [i mapping the Paleasoic formations: of 
notthorn Geena. mil Alabama it was fod that two termine 
which pires omit sbteti indications of having been depositel under 
abeeore conitions terminate abruptly igninwt this line, ‘Thee 
shore formations are the Birmingham brecela wt the top of the 
Knox doliunite and the Oxmoor sandstone occtrting in the 
lower Carboniferous, Other etrativr phic changes seorocly less 
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striking mark this-as a line of inwtability during the whole of 
Palenanic time and the physiographic evidence shows that the 
instability has continued down alinest to the present. Henoe it 
wens at leat probable that orugenio activity hos been persistuat 
dit the other axes in pre(retaccoud of Pali tine, and that 
the forces whieh produced the Clociinati arch are the same os 
thide which have déformed the Cretacemus peneplain, 
Considermble oviduned has been oollected hearing upon tie 
relative age of the aacillations recorded in the deformed pene- 
plain, hut sinoo it is closely connected with topographic feature 
to bo desoribod luter its consideration is pontpuned to a subee- 
quent page. 


HEPORMED THETIABY PENEPLALN, 


The lone period of quicsnee, during which the Crotavcous 
ponteplain was produced, was terminated bya voneral clovation of 
the larger part of the provines. Like most of the oxcillation# that 
hive wourred aipes, wes ebrmpontil fi) chaimoter, cainbiring 
qpeirozinie mad onogetii¢ movemonts; the former affected the 
vitire provinee, durried the const line considerably beyond ps 
proves location atid atiniuiaterd the streams to increased ac 
tivity: lot the energies nulminated alung certain oxial lines and 
resulted in pronounced orogenic uplifts that warped and twisted 
the surface-ns it arose, | 

The inmedinte effect of this elevation wie ty stimulate erosion, 
and the streams which for a long period had been carrying only 
the finest deditoents began the rapid vorrasion of thelr channels 
ail quickly trnchedl the rising land. The process was-tarried 
on ditftvrently in lifferont parts of the province; where tho eli- 
vation wae slow, erodion wie very moderio in ite effects, Iyut 
where clovation waa rmpid tho etroms were greatly stimulated 
atid rapidly disvated the peneplain. 

The movements which inaugurated this evele still continued 
w affect the provines, not contivgonsly along any ne unis, but 
by Intermittent and gradually clecnasing dlavations mad depres 
sions. ‘Thean oseillations were terminated bya second period of 
quiescence, during which the surface wae aya nnedosed tun basi 
Lidvree). poetuengolindta, 

The extent al the movements | oor ini ldiwoen theve two 
periods of haselevellng eum be nonyhly meastred hy tho wertica) 
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distance between the two puneplicins, The WpLAL wtteined: it 
Hain of abot 200K) feet in northern Virginia: and Wet 
Virginia, wid was apparently continuous from the close of onp 
pririvyd cif boeieelees veling to the inwnguration af the ether, Asa 
direct conaeyuenoe of this steady uprising of the land we find 
dn this portion of the provines the Cretaceous peneplain almost 
eoniplotoly: iThesweted and it ls extromely doubtlal if any of Me 
lovel suri i still preserved. Front this maxinian the clevn- 
lion decreased In an trreilar manner toward thy mnewin af the 
province, whery the eartier ani later Imsoluvuls coitwide. 

The period of Cretwceons basolovoling-was-1 very lonw one—eo 
long that aver much of the proving the rocks, hard aad ect 
like, were reduced nearly or quite tothe same level. ‘The period 
of Tertiury Iasnloveling, on the other hand, was. comparatively 
short when measure! by geologic stiticharela. Tt sufficed foe the 
euiplete removal of the previotis peer acpylacten only about the riser 
#in of the province, where conditions of vrosion were exeaption- 
ally favorable, and for the cutting of broud vallersapdn the salt 
racks of the interior. Sine only the softer rocks were rediveod 
to baaglevel, there ix lese diversity in the Tertiory than in) the 
Cretaceous peneplain, hut when the sorrounding vrosion slopes 
are considered in connection with the plain, a# they must neces 
sarily be, thore j i¢- found a great variety of topographic forma; ce 
pending jointly on the kind of rocks, location with reference to 
the margin af the sea or large drainage éhaarels, and amount of 
: pre-Tertinry elevation. This puneplain, like the Cretamnons, has 
boon greatly modified ly late erosion, but even li tlite the three 
Hlotionts named wbove are tie controlling ynes snd mainly re 
sponsible for tie fornia pivnlieod. 

Moryinal Typee—Di the western portion of the provings bur 
tlitions wary favorable for the prvdaction of tin extensive bany- 
Jevel poneplain daring this period. The very perfor Crotioeows 
plain was elevated from a fow feet at the margin of the Tortiary 
sea te aligut 1UO0 fort at the western: ‘Ting af the Cumberland 
escarpment The prodtler part of the rocks thns Taised ahve 
baselevel were limestoues, in which the streams quickly lowored 
their channels wad by latete cormslon ontirely temieved the 
intermediate hiyhLitwks, with the exception of a few isoluted. 
monadiocks, of which Short mountain, already diserihud, le the 
type. wing to the cvinchloncs throuxhout contra) Telinessee 
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of the Carboniferons limestoue and the Tertiary luseluvel, this 
peneplain was formed wp to the base of the steep plateau estarp- 
ment and far within the nurrow limestone paves which indent 
ite border. In the time that has elapse] sings the formation of 
thia pleneplain the streani= have not been able tocut their gorges 
luck tothe eseurpment, 40 their houd-waters are still Mowing 
pon that old plain, though wtan altitude of from 7,000-toa 7,100 
fuet. This in a belt of coutitry bordering the platean on the 
West nid oxtwnding northenstward from Hautaville, Alabanm, 
to the Kentucky-Tennessee ling the conditions were favorable 
forthe production ar have since heen favorable for the ee 
tion of this: penoplain. 

Acrass Kentucky the conditions were similar to those of Ten- 
niseor, except that the utd Coa) Measure sandstimes were loss 
elevated, and formed no plate, and sibseqient erosion, os 

the Olio river le appronched, has been more and tnire wetive, 
antl in the imtnediate vlelnity of the river thy ploneplain i 
recognized with diifioulty, The conditions north of the Ohiv 
river are nt present entirely Uitkiown, saad the only suggestion 
the present writers can offer is that probably the two puneplains 
grutually appronch each other in that direetion until they 
practionlly coincide. 

About the souther margin of the prove the elevation be- 
fwoen the two porinda of lnseliveling was ap slight Hist Khar nese 
have been practically axporad to baselevel conditions from 
nearly the hegtoning of Cretaceons te Nensone tine, anil as a 
result mite deeply demayeil and bat poorly bresrve the records of 
the post, In the Cosi valley tha Tertiory pctae livin je renner. 
ally distinyiishalle, although aubaen ont wresion tine out chow y 
inte ite surfive and, owing to the decay of the rocks, hae red need 
the lonst resistant: members tv a still lower buselovel—that at 
which the present streams of the region are flowing. Coathnuing 
eastward, the vertical interval hetwoun, the Cretacoous and Ter 
tiary boselevels decrease and in the vieluity of Atlanta they 
practically colneide, a that the recuwnition of the twa penep laine 
he almost imposible, The streame have tet cul below the old 
preteplains in their upper courses and the tributaries of the 
Chatiuhoarhee and Tollapooa) rivers #till flow pan the surhiee 
ef the Cretaceotia ponopilain. 

On the wuthewterns marinof the province, throughout the 
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Hiedmont plain, ti Tertiary penoptain is well developed and 
duly ccmarinnal tmHonadnocks show the position af tie Cretnemses 
plain. Although orystalline rocks are generally regurdert as 
offering gaat resistance ty erosion, they are, under haseleveling. 
forditions, subjiet to very iledp decny and prolinhly at the close 
OF the Crotiemvis ovele were aoftened bo a fuirgrenter depth then: 
at the present tiie, As the olovatlonsucesoding the Cretaceous 
period of badolevelitig wae hot wri, thd sirens quidkly aweyit 
away (hia montleof residaad material dawn to! buselevel, Tadeer 
soch conditions the Twrtiary paneplain was very perfoetly iovel- 
oped throughont the whole of the jiedpoont-plain. "The aubae- 
quent erosion of this penoplain hws heen comparatively slight 
and in nimny parts, especially in the vicinity pf the James and 
Potoraae rivers, it ie alioat petfeetly preserved. 

fntepiog Villey Type—As tated alrove, this pretiod was tot suf- 
figiontly long for hard nivks jo be reduced exeept under pent 
Hinrly fivorable eoniitions, In the interior of the province only 
area of Unstone and shale were lowered to the nowly uxtuh- 
fithed Inselovel. ‘Ties rocks foroe the surhied chiefly bei the 
zone of Tokled rocks low ta the Appiilachinti wallow.  Uyhon 
the elevation of the region the streams annk their chante 
mainly within these holla of easily erodible mecks, although fh 
suing eases their wanderings wlaring the preneding periad of 
haselovelirie lial led them across: hard rocks upon which they 
thus bectine soperinporel. The. greatly stimulated erosion 
rapidly médieed the soft rocks jo linsdlevelin the immindliate 
Ficiiity of thy larve streamed: the valleys were brondenedd until 
theeked by hard cooks which retiained at the lewal of the old 
ponoplain, oither ay the valley ridves, the Piletenne tarron the 
west, or the present mountiin valldys pon the east. This 
removal of the sett rocks pried well tiuwhrd thie hin 
branches of most of the riverswithin the Appalachian valley. 
In tmany eases the divides between adjacent river baainw wore 
alment perfontly haselevelod, thongh in some cases Cexplainodl in 
Vart Th of this puiper) the present divides wore then eroased hy 
large streams whose courses were subsequently changed, ‘Tho 
Shenindoah valley maay be takin as the typeof this portion af 
the Tertiary poneplatn. Che level flor, ct in the soft Fimestoue 
wnd shale, is nbriptly terminated on either side ty stoop alsoynie, 
compra af inere resiataiit sinitn = The divile between the 
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Shenandosh and James is but litth: higher or narrower than the 
vulleye-themeolves. The same is true of the divides between 
the James and Roanoke wii the: Hotitihe and New riven, wed 
their valleys are tilmiest as perfectly bascleveled ua that of the 
Shenandoah, Ln the southurn portion of the Appalachinn val- 
ley the great CaumbroSilurian limestone becomes very silieious 
and i suriiee waa lex perfectly reduchd than In Virginia. 
Many. roundial riled of residiual chert reach elightly above the 
level of the Tertiary poteplain, ewon inthe vicmnity of the larger 
atrenins, ‘The omoontof the erosion, however, Was owen greater 
thanen the Shenwndewh and James, for the valley in eastorn Ten: 
nessee and northwestern Goorin ts consiietably wider than in 
northern Virginia. Inthe New-Kanawhe basin the Tertiary pene 
plain was extensively dereluped; conditions of erosion appear to 
have heen excuptionall y favorihle, for not only limestones but 
cousiderable areas of gundstone and shales were very completely 
roiuedd, Owing ty subadjuent elevation this Tertiary plain now 
forte o plotont 2510) fort above soilovel atid thie present strane 
have cut Chel? channels 1,500 fect or more below itasurface, The 
altitude of the ponoplain decreases mapiily westward and in the 

vulley of the Ohio corresponds with the highest bluife, helaw 
which the river has aunk-ite bed from 409 to 700 foot. 

Plate 6 ahows the portions of the surface not rediive! to the 
Tertiary baselevel, and ftom it more matly thin from deverip- 
titans inaay tHe obtained a general idles of the plivsiography al thir 
Tertiury peneplain atthe and of this hawelevetinw process, ‘Those 
areag ure shen to he very extensive on loth sides of the Apyit- 
lnchian valley, while only the narrow ridve: remain within the 
latter, The sréa unreduced ty baselevel daring this period 1 m 
round numbers 44,000 syonre miles, and ihe patio of this aren 
fo that of the entire provines then aboreaoalovel i¢ lia. Dur 
Thy the Cretacoous boaeloveling. on the other hand, the wnredaed 
portion is only pi U0 square miles and its ratio to the then oxist- 
ae provinces Dri, 

A compariseti "f thse raties affords come iew of the relative 
duration af the two periods. "The reduction of a surface Lev Terabe 
level, however, does not. vary diventhy as the time, but rather as 
seme highly complex funetion of the thie, being a, process whieh 
decreases [i its rte as it approiwhe: completion. Hence the 
curtiparativy urition of the two perivils cannat be determined 
without considering other factors whove values are pt present 
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nnknown. Nevertheless, It seoms profublethat the earlier period 
was itt Jena aight or ten times as long ae the later one. 


BPEPORMAVIGY OF THE TLOTIAL PEN MPL AEN. 


Although the second penyplain was les perfectly deralupol 
that the first, it hae boon more perftetly preserved, and ao eat 
be teconstrocted with even greater certainty. Tho sumie lan of 
Teprentation hes been pore as io the eae of the Cretaceous 
peneplain, and the deformed) surioee in represented by contour. 
lines with an interval of 210) feet; nlso similar qualifientions 
should be thad® here as in the case of thio mop representing the 
Cretavovns ponepliin. Net all parte are eqtially roliahle by 
renin of ditterencus loth in degre uf Hrudebowed Linge nid alew in 
the quality of maps and other data upon which it ts based. 

The deformation is sumeyhat exnggerated, especially in dhe 
interior of the provined, for the gradient of the bastleyeleid 
vallovs has not been tiuken inte nceaunt. This gradient varies 
with the sit of the strenm, but present knowledge of hitaolevel 
conditions is not sufficient to warrant dofinity «lalement= sa to 
the altitude of the buselovel in the interior, Probably the error 
in determining the altitude of the peneplain at any potnt is 

greater than the error introdicod by neglecting its-gradient. 

The contonre in plite 3 represent the Mselrrain qumof all 
movenunts which have wifected the province since the com ple- 
tion of the Cretaceous poneplain, while the cautours in plate 
represent movemenita which have cecurmed since the close of the 
Tertiary period of buselovuling ; hence the contours of plate Ae 
niprident all the duforniation expindsaad [ii jilato jolie Chie elit 
formaiion oecurring between the two periuds of quiescunce, The 
ammount of this intermediate deformation or the verticu! distance 
hotweon the two baseleveld at any point may be found by sub- 
tracting altitutles indicated by the contours on plate 6 from tha 
an plate a, 

The character of the orogenic activity whieh follower the cam- 
puritively long period of Tertiary quict is much betuir known 
than that-whieh followed the longer Cretaveous perlod Tt is 
much nearer the present than the Inti, nnd the evtlenee for 
duciphoring ite history ling Hot vet loon olditerated. Patt of 
this avidenso consists of modified physicvraphiic forma, Tait the 
Inner portion i found in the sectiments cdepestted aronmd the 
seawanl margin of the provino: Ww are lancely indiltenl to 
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Mitiow for their interpretation and) the determination of their 
honring on Appalaching history. ‘The conclusions will he-stated 
brietly withoul attempting to give the evidence oa which they 
arn hased, although some of it is contained a suleayuant page. 

The serics of ogeillations oceurring eine the close of the Ter- 
tiary prcriod of hasleveling consists, fiat, of a depression whith 
allowed the waters aftha acean and the Mississippi orobayment 
wawivanees inward far beyond thelr previous margin® Ful- 
lowing this come an elovition af the entire province that agam 
Atartod) the strenme in i creer of wreat activity, and the sen re- 
treated protubly beyond the present shoreline, These broad 
(eet Doky properly be termed epeirogenic, as they affected 
the entire province, hut in every case the movements ctlminaterd 
Mong certain axial lines and prodivemd decided lool or orugente 
warping. In the subsidence the greatest depression was along 
the eross-axis AB, butin the subyequent cleyution the greatest: 
provement Was nbotie the main longitudinal wxes A period uf 
compuritive quiescence followed, during whieh the lund stood 
sumewhit higher than at present and much highir than during 
the Tertiary bateleveling period. Tt waa dering this interval 
that the rivers of the enstern coast onrved their broad outer val- 
lors, now almost completely sulmmerged heneath the waters: of 
the Atinatio, and the Missisapy corraded ite broad valley from 
Chiro to the Galt 

In very recent geologic time these oscillations have been re 
peated in the samme ordur and with «a siiuilar effert. The land 
iret eubeided und the Columbia sediments were laid down; then 
tines to ite prewnt position and the modern gorges mark the 
duration of the present high level attitude of the Land. 





INTERRELATION’ OF THE TWO PENEPLALGNS. 


Tho greatest divergence in altitude betwoen the two deformed 
peniopluing ts in the northern portion of the provinee. “Mis 
wreit preTertiary clovation is somewhat dorie-shaped snd at 
tains Te maximum elevation of 2400 feat dhout 40 miles north- 
weet ot Harrisonburg, Virginia; from this point it descends quite 

rapidly in all directions, but shows o partial agrentinent with the 
axe C Pand A Pi(plate 5). ‘Coward the weet thy aetanl coi 
cidenee of the two plains cannot be deternained, but they. appear 
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to ho within 200 feet of cach otherin dhe vicinity of West Dios, 


forty oles east of Markerstrarg, Woet Virginin. On the dastern 


margin of the provines the apper pronoplain t i completely olilit- 
emited, hut the two probably coincide in the vicinity of Rich- 

mond, Virginia, Along the axes the deseont wax much Jess 
rapid. On the Ponnaylvania Hie the uplift probably did yuat 
exedad 1,200 fet, while toward the evuthwret, along thoaxie BF 
(plate &), it exttenided certiinty as far we the “Poinesade tin 
South of this Hne the wpilifts were mish moreirremiar anid diy 
tnbtted over a broader srin, do that thelr gonural effort fas beer, 
to prochuow a trom! fold extending from Greenville, South Caro 
lina, to Nashville, Tennessee, and with an altitudy not excesd- 
Loge 1,40) feet: In this brood uplift can be traced sevoral loci 
orogenic disturhanens, of which the Uplit along the axia OP iy 
quite prominent, bat the grontest clovation ocurred along the 
uxis @ A (plate 5). Many minor folds both of elevation and 
depression can le divtinguished in this mgian, lmt their mean- 
Ing i# ne yet dhecure aul we only know that they are instinatttely 
norintiad with the guneral warping wf the surface of the proy- 
ines. Tn the vicinity of Atlanta the twe luaslovels are 30 near 
the sane altitude that thal peneplatiie caarniot be chiseritairadasct, 

and the ame i trie alone a line town the northeast ws fur aa 
Asheville, [a the Upper portion of the Froneh Broad lastn 
only one paneplain can be detected and ites wacribed to Cre 
titeots time. The stream huve, however, barely sunk their 
chanmils through the mantle of disintegrated pork, although the 
praent altitude of the region renders. them extromdly active, 

Westward from Asheville the two havlovels divenge tinder the 
influencs ofan aplift along the axis GAT anil indi¢itions of the 
hwo oorrespondiie peneyplains are foul alone the lower oom 
oF the Prendh Brow river, 





DISSROTION OF THE TERTIARY PEP RAEN, 


By for the buyer part of the erosion of the Tertiary pene 
plain was aeormplished during the period al Iigh lovel: which 
preceded thy Columbia dypression The stream were greatly 
Ftinidloted. and where the olevation was considerably they carver! 
(deep gorges alone their lower courses, piving rise to the numerous 
bye nd browd-mouthed rivers now indettite the Atlantio const. 
The distance these-gorses wore out toward the interior varies 
greatly, depending upon the clevation of the land and the Whar 
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‘nolorofthe rocks. Where the aplift was considerle the streime. 
ont narrow womres in their rocky Boors, birt where the elevation: 


was élight the valleys wore wicengd aod. present more the ape 
pearance of eotrasion sander baxaleveling conditions, 

‘Tita broad disseetion af the Tertiury paneplain is greatest in 
the svuthern portion of the provines, for there the elevation wos 
only witficiont for the streams to work upon the devayod rook 
and reaidiial mantle which lid accumulated during the proved. 
ing period, The stream wory alnivst entirely uioerrpied to bremil- 
dniny their valloys, #0 thit in the Coc#a-Alatone hein probably 
a third of the surfacd was removed during this period, After 
the Colombia depression this region wus onee more elevated 
and the streams have denply trenched their broad valleys, In 
the vicinity of Chattanooga the-'Tetinesser river has lowernd its 
channel but 250 foot below the Tirtiury poneplain, and thin has 
been accomplished gradually, for the contour ire penirailly 
flowing and well rounded, except where the river ents some wo- 
wanully hard atratam, Throywalduat the basin of the Tuangsson 
nver rorthemat uf Chatianoog’s the nindinti ontiine ds variable, 
depervling upon the amonnt of deformation of the pereplain. 
Strawn lowatodl taypion the axed of mute clivation were 
stimulated to a hick degree of petivity, while those booted In 
tweon wach axes inane of minima mplift reecived only a 
modermte necelerntion. The Clinch and Holston rivers show in 
n-striking manner the effect of the warping on the erosion of 
the peneplain, ‘The upper Clinch is located mpon the wxik AL, 
plate Gand hus cot a canyon from Ai do 700 fot deep throush 
the litbestones and culcneous shales, with slopes as stoop fe sil 
miterial will stand, In ateikivg contenst with this is Wie browd 
open valley of the Holston, located in mn sirta of mipinnm 
dlovation between the axes K Vand MON and whout twenty-miles 
snuthenstward of the Clinel river. 

The great gorges ont in the Tertiary ponoplain in the New: 
Kanawha hosin have been referred to, They indicate. clearly 
that the conditions which prevailed here in poet-Tertiary time 
have wen different from those in any other portion of the 
provines. The uplift which, elevate! the Tortiary peneplain te 
am altitucle of 2700) fet, ae shown in plat: (was contine! alindet 
eatirely to the axis A. This ania cross the river In ita lower 
dotted, lot the river had eufficient volume to hold its wntetudent 
prvalthon weroas the deing fold, Tn detny sd tt has cut a marrow, 
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ragged gorse 1,500 foot deep, andl is still actively corrading Tbe 
channel. The movement along the axix must have boon prweti- 
cally continuous from the ecmplotion of the Tertiary peter Laie 
own to the present, | 

The region northeast of New river, in which rise branches of 
the Potonime, the Janes, the Kaniwlia ane the Monongihels, 
Hae probably boon an area ventingoas uplift during every 
porind of orowetiin aotivity affecting thy province, The Crete: 
coves pondplain, of which only afew doubtful remnants exint, 
Was elevated it Toast 2400 fort aid Tertinry dreedon was propor 
tionally stinlated, Tk aucesuded, lowevor, only in reel ellinge 
t baselovel ant slightly brondening the valleys of the larger 
streams, A post-Tertiary elevation of 1800 feet haa renewed 
their activity, ¢o that it/has been continued with soarcely a ponse 
from the elode of the Cretucnous period down to the prosent, 

The result of this almost continuous downward stream cutting 
has been to piruliivs the most sharply cut region iv the Appa- 
lathian provinces, ‘The slopes are steep and gunerally uniform 
thon thy Highowt pointe, whieh may represent the siriice of the 
earlier pindpliin, down to the pruseit streams, with only an 
occusiomll tice of termicli to tiark the Tertiary haseloved. 

The dlevation of the Tortiary ponkpliin! along the eastern 


border of the province hos bom only modernte, anid tho streinns 


have accomplished correspondingly litt: erosion upon ite sur 


face, Tho Roanoke, the James and the Potomme hare cat mther 


Hiker aid shialiuvw valleys across the plodinont plain: These 
hesome alallow gorges in the broad hatcleveled valloys west of 
thie lite ridge. 


ReLATIVE OATES OF THE oROGaRNIC MOCRAMENTS. 


[efore cliaing thits partion of thie peepee it ire} preee Tien pace ul vise! ita 
to review haetile, we Gor an the evidtonee Will achat, the suenes-: 
dion of oscillations in post-Palinzale time, As already etutcl, 
the determinntion of the character of these movements is one of 
the most iniportant rusalte derived fron this study, eiee the en- 
ire plivsiogriphy of the rewho, ireliding the arta ngenient of its 
(intinoge arstene, hos bin modified ty a great extent by then. 

Hocemonts in the Tertiony Cijele—lt th not Wdvisnhile at poreseerit 
toa farther back in goolugic time than tu the closn of the Cre 


taconite perm) of buseleveling, although there wre trices of sin 


aimiiicr movemonts in the proveding ages of post-l'alooxoie time. 


Phites of Orayenic Movemeute. one 


[In one portion af the provinee only has the elevation since 

then bean practioally contingows This is in northern Virginia 
and: Woat Vi inginin util, as howl in plate fi fi, exhibits an ween 
gate uplift sinee the completion of the Cretaceous peneplain of 
4,000 feet Dirring the Tertiary baseloveling this reyion wae 
newescarity treo from movement, lit ad mo other time does thet 
som to have been a coniplete ceséation ufithe uplift, The axos 
wlény whieh It culetinatedl in preTertiary time are OP) and EOP 
(jlate 5). While the movement along these axce oonurrell ayn- 
chranodaly and at their nuix nin reachor the sume dlovation, 
the deformation on the two was quite different. Along the axis 
Cit oxtended but littl: south of the Kanawhe rivor, while in 
the oppiaite direction it passed inte Per neyleania, extinndinys 
probably half way across that siute, Along the axis # 2' the 
elevation reached only Uitth: north of thy Motomias, bat con- 
tinued in the ollier direction a4 far at Tennemoe, Those axes 
arcarranged da cehdén and the maximum elevation ocoturred wt 
the point of overlap Sume thue during this poriod the aplift 
extnded acithwestward blony thi asie EOP, but only suiitierent, 
to rise o low swell a few hundred feet inaltitode. This ie quite 
ititiinately wonnected with a later uplift along the same Ting and 
probably oxcurred Inte in the interyal between the two periods 
of hasilevoling. 

‘Th seem prohatite that an uplift bowl plo in the Smoky 
mountain Tegion quite early in this epoch, its axis eoimelding 

1 albeit with the state Hine between Tennestee anil North 

Carolina, "Nhe raion for sesigning thit movement to the early 
pratt af the epoch is that there are traces of an pli} nlong this 
aime Hine in preCretaceods tine, and prolably the later uplift 
wae but the continontion af the ouuling. following tnieclintely 
the Crotacwita petiod of qoivscenoe “This law uplift increased 
toward the nurthiesst, reaching 1.200 feet on the southern line of 
Virpeieeis, 

Somo movement ooourred along the Hatteras axis during this 
epoch, reaching its maximum: elevation on the northwestern 
sido of the provitieo tear the Ohio river, The: | nugritiadi nas 
uplift of the Great Sinoky mountain cogion terminated wt this 
thatisverse ling, and thelreotnhined forces ciused a prondunoinl 
Homeshaped elevation in the Crotaceous protiopilain. 

An uplift oowwrred ot the Woginning of thie opoch along the 
Vas oP. ranvbing f WAS Near Chattangcgas, from which it 
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descended rapiilly toward the south and erilually-townrd tho 
worth, ‘The continuation of the axle O P beyond the Ohio Aver 
is qWite uncertain, but it probably extended far Into Ohio und 
there may have been within that atate-a development: of the 
fold similar to the one near f Thattonngn. 

Nosiiles these ave of clovntion there are «everal wing which 
depression occurred idurivg thia interval, Theae depressions 
ware fot pronmimnegd, at anflicient to vary the altitide uf the 
‘Cretaceous penoplain from 100 to 400 fedt One of these is 
located between and parallel with the axes E Pand GA (yilite 
5); anotheristhoasie 4B along which dome movernent apcnrroed 
at this time; and the third probably connected these, dying onat 
af ati parallel with the axis OP There is no evidence in the 
physiograply of the region tie show when thee were active, but 
a careful study of the costal-plain sediments will probably do- 
termine the question. 

Mocrnents ty the preeent Cyle—One of the oodt pronmmesl 
inavonienta ounnected with the clos of the Tertiory huswloveling: 
wie eu beilonee along theasis 4A A iplite i. This, as desoriliil 
later, occurred during the doposition of the Lufiyvitte formation, 
Adter this vlopression there came a poriod of apparent (pieseonce, 
daring whieh no movement ia tecorde! along this line. Ti the 
titne of the Columbia depression this axis was affected im a 
Hainer zimnilar te the Lafivette depression. 

Uplitt alone thie ci AOL fiilnte G) cecttrred soon after the 
voneral elevation of the land following the Lafayette depression. 
The pliftinoreaed from the Tennessee river in Alwhuinn, reaeh- 
ing dumuitimom of 2.600 feet at the Virsiain-Weet Virgtaia line 
south af New tiver, From this point it grulontly decreed 
northward, passing into Ponnaylyania with & probalile altitadacf 
1,500 feet. Ae before: stated; dhe northern portion of this wplin 
hae heen pructically continuous, bat the sauthern portion lias 
probably heer intermittent in its activity, 

Early in the present eyolo an aplift oeqarred along the north- 
erm ent of the axix J! N, and this seems to have heen eon- 
nected with movement alung the eastern partion of the Hatteras 
axia. Acconling to MeGias the Hatteras axis, fran Rodnoke to 
the coast, hns heen the seat of activity sites Eooune time. Ths 
inflienoe is shown on plate 6, in the eastward trond af the wel 
APN at its northern oxttomity and the outwaril swelling of the 
contour lites. About the midilo of the present evele the uplift 
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extended southwestward along the axis WON, so that in very 
recent, geologic time the Tertiary peneplain from Asheville to 
Atlanta and southwestywird hus heen elevated to its present 
position, 


‘Movements have occurred alony sdine minor axes chiefly of 


subsidence, but thelr exact date Cumtiot le fixed. 

The Intesat tiovernints whieh can bw dlotected in the provines 
are alot thy axca AC, and OUP That slong ACG hos resulted 
in th slight ponding of the Tennessee river fi, the vicinity of 
Huntaville: Mabama, while the uplift along € 7? Time ufferte:! 
the Comberland. river above point Barnvide, Rentuchy, ina 
similar manner 


Part Th—Puatsach Deve.orseyrr. 
STOUIVISIONS OF THE Roving | 


Hodlogically, and topogtaphieally as well, the southern Appe- 
lichinn province falls into four wellanarked divisions. These 
are (1) un eastern pledinont plain, sloping gently seaward and 
oompieed of metamorphic and erystalline rocks; (2) a taoutanin 
tract, embractig the Hlay ridge and the Great Srieley range with 
its many outliers aol) containing-echivily eryetaliine rocks with 
eodimetite which have undergone virions dire of mietauter 
phisn; (iy a central brand valley with nanyerou= parillel rides 
of Palugote sediments: Oa western dissected platenu of upper 
Silurian «nl Carboniferous rocks, 


OUTLINE OF THE PRESENT HGAIVadT 


in the northern portion of the provinoe the water peurtiipig. Lie 
tween the Atlintie and Gull ilminage fs westward of the Aqym- 
lnchian valley. ‘The Potonane leads upon the edge of the platena 
antl flows eistwinl weross the Appulachinn valley, the montinic 
tract andl the pleat plain, Frwin the weatorn polnt uf Mary= 
land the dividerpuses nearly due southward, crossing lune Adgijatn- 
Iiehiian valley didgunally, 0 that the Jimos aid Roanoke dean 
only the costern partif the valloy, but, liko the Potemuce, How mast 


ward nits the tiporibiite: iri and the piechmont plain, South : 
of theaw-atroamea the divide follows, near the oastern margin of 


the montanie tract to its southern extremity, only the eastern 
slope being drained by strearas crossing the piedmont plain to- 
Wer ie, Mek, tn, VI, Tek 
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Ward the swuthenst. - Tho westwonl-flowing strvamain the worth 
em porbon of the piorince dimin only the platean region, Kar- 
ther nthward New river heads wall toward threnstem side of the 
mottinie tract and flows northwetward ares jhe Appalachian 
valley andl the plateau tothe Ohie, Retween New river and the 
Tinie Gitgin. tine mncdat of the montania tenet arid the Aye 
puldchion valley are Ii the dtaimige bosin of the Tonnesseo, 
whee many brooches flow northwestward acines the former 
region and southwestward within the latter to Chattaniwn, 
where the tiver turns abruptly and ontens thw Plinteii reson, 
Tt mrowees first the Walden pelts through fh cLennge mayan, ariel 
aflor lowing seventy miles in Browns valley, purallél to ite formor 
cota, again enters the platewuanrl lows northwestward to the. 
northrastem comer of Mistikelppi, the mann of the former 
Mississippi dinbayment Het: it make avothar abrupt chinge 
li tte dour, flowing diretly northward tathe Ohie, South ofthe 
TennessneGeoncia Hine the Appalaeh bon vill ay, with the ailjacurt 
portion! Lie thontinie tract are drained by the Coriea-Alp bana 
river, which Hows directly to the Gulf The ¢renter part of the 
Plateny region lying betwown the New-Kaniwha and Tonnesady 
rivers ig. draine! toward the northwost by stroums flowing int 
the Ohba, The mast tropertant of these are the hontuiky nad 


Chroma burtanal, 
ChARNTFICa TION OF DRAINAGE 


Appiving to the streams of the southern Appalachian prev- 
ftiee the accepted principles of elaseifiention, roprosentitives of 
Ol the tii el)visions pre fem. | 

A tow show indications of followlng, in part ab lent, antecedent 
outset in whieh they hiriver proreied acl thi roueh all the Tickets, 
the region ias suffired. The ticat striking oxanipleol this elms 
is perhaps the Now-Karnawha, which dooms to hold the course 
socuplod antecedent to the development of the present structure 
ef the reston, To the sumw clos belong. probably the astern 
trilutarics af the Tonnesteo and Alabama-syatema whieh orn 
the montanic tract from itd eastern border northwestward to the 
Appalachian villey ;alsy the etronme af the platean flowing 
into the Ohia river may he placed in) this, albwaeh there aro 
home grounds for placing them in the nowt class, 

A few af thi stirnaind ttre Treetl: Hone et ar peon Che at riiebare 
ofthe region, lowing it svielives where thebe pusition has heen 
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doteriine] by the Texure of the striata, Tw this class elon 
portion of the Tonhessoe and Cotas tributaries, generally rather 
anil stra which to the proses of drainage adjustoent have 
been: robbed of the greater part of their original busing by uthers 
cnorp fwvorably aituatod. 

Many of the stream cotirse: ar directly dependent upon the 
stricture, bik occupy pieition= which they have een tiread by 
process Of adjustinent subsequent to the deformation of the 
4urfiee This clue of muturely adjusted dubsepuent stream 
includes most of thoae within the area of folded melks of the 
Ajppdlachion ‘walley, Their couréd4 nore on or near the nocd of 
Hithitines, positions muifestly iifieeible in arly stages of the 
folding or before along proce of wdjustoyent hid taker: pluses: 

AC how streuna show superionpomtion, probably not from a 
wporacent horizontal temane, but by wandering curing the 
later. stages of avery complete baeeleveling period. Examples 
if this ane soott in the cours of the Clack river where it crass 
Lone mountain, and of the Ocuen where i crosses the point of 
Bienes monmtislt, 

Finally some streams appr te have hooonie adjusted to cor 
fain pust Gonditions wf slope and botlevel, eo that their courses 
are bol wich ae they wotllil seek uinler the itfluense of eandi- 
tiots now oxisting, A ineet striking exaniple of such an non 
lous course 18 that of the Tennessed river, Portion of i) may 
hoe perended) as taherite! from conditions te which they were 
acdjueted in the post, bot whieh have wholly or in port disap 
penned, 

By a study of the dminagn, eaperinlly striams Of the lather 
lines, a tol eralily definite idea af tle conditions cy be reueliedd, 
Tle present river courses tndionte the chiatwes in uathitude and 
uttltnde which have taken place within resent peoliiche gpl, 
The history of the same puriod, interpreted from the to opiera pie 
foatiires of the provinde, lias beet presotited fa Part I. Eyvi- 
dunce was found of an olmost contin «tioctesion of oraxenic 
oacilintivns, soparmtod by well marke! apinatia of brunynillity. 
These periods, both of tranquillity and orogenic activity, have 
leh of unoistakoblo inpreseion opun the topogrmphy, and it 
seems trasonible to supper that they should have produced an 
ejunliy marked effect upon the drainnss. "Phar is a third 
iuothod af interpreting this listers, which oti! necent yours las 
lige eonsilored thinly one available; this coniate of a stily 
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of the sedimente derived fron the waste of the land dterin the 
interval and depositor asa fringe arom its manrin,. 

That the conchosions reached by they throe methods of in- 
yestigntion should agree is manifest, aid one confidence in them 
mov he mopropertion te their concordance, [tf remains to, le 
sno whether the ane usin tread reached can he verified by 
the study ol the drainage sad by the: evilinwent= dujustted in tlie 
slirretiniling see. 


CYCLES OF DHALYAOR DEVMLOPMENT. 
The evolution of the drdinage of this region heean with the 


earliest etmetcenes of Paleoxoie seciments from the sea ond the 
condeywentinoreide of the easter iontinaital aren toward the 


wot This proces of emergence ie believed to have bein ih 
Chrmbrian time and to have eontioted atintervalsto the eloay af 


the Carboniferous. “The charweter of the lrainage ie much better 
known since the final emergence of the entire proving than 
during Palooeie time, lhe niedifiestions ean be traced much 


more detinitely heeause the surrounding conditions are better 
tndersteod, and henee the history of the drainage devulopmnent, 


which can he read with any diwres of certainty muy be consid- 
ered ns bepinning with the close of Paleogoie tine. “Thie de- 


volopmerit how not been d continucns proceed, but hus Leow mt! 


times rapid dtd) then again fier lone period alinost stitionnry. 
Thie reourrence of ennicilar conditions i the life history of a 


teen may be termed eveles of driinage development First 


comes a genom) elovation of tte drainage basin, by which tho 
stream is reyrvennted, “The glevation eoasing, the stra in thw 
entree of langues acootniplishes ite ftwork and sinks into the 
eligsinl inachivity ef alage “This ie fillowied by ain ppl and 
the eyele of events ts repmited, 

Twosch ¢1 yelet are roptccorituil on Eve daseryne pear y ine elvan, 
ligt 1. The heavy line popreents the position of the serie 
with rofieouey to present éiilevel, and bones its changes in altl- 
tude, iy the slow process of digmedation and the ier rapid 
prot oforageniomovermunt. The horkontel eynces are roughly 
proportion to Mie duration of the perinds which constitute m 


eyole. The first of these cycles wus extramely long, reaching 


from the final emergence of the western halfof the province to 
near the close of the Cretaceous period. Tt tneludes the most 
extanasive paride of buselevicling known to have afforted this 
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regina, The second eyele was much Hhorter, but the time was 
aufficiont fir the warping of the Cretacoons penyplain anid the 
reclinction af eousiberal le portions of ite surface tom senond 
batelevel, “The mhon line haredy Hitliereal tnpraty ibe third eyele, 
Which Lio tives Lhe beche o periot| Wf elevation We sehr erndien, 
nod o ponoplain agai jn process of fonnation. 


CONOITIONS PRRERDING CTULE 7 


[reaaaiet derywledies of thie plysiogrsphy of the Appalachian 
provinis prior to the beginning of this Welt is extrumely vagiic ; 
Mitt the conditions whieh then provatled are sq intinataly cual 
hooted with thy subseqdetit draiuage, having dytermined the 
location of the nocetonm of the present streams, that they should 
brinty be comilered. Ae fir back ax the history of the prov 
Then can be traced, From near the begining of Pulentoiv tine, a 
continental land arew existed td the eastward of the present 
Appalachion valley. How far this land extended eastward. is 
not kiewn with any certainty, but it probably mached ‘sane 
whit bevood the present Adantic coast line. Thin [ropes ta 
not well iodirstignl bey whieh tha lind ineladeil in the [resent 
Appalachian valley wise wailed to this ol wontinent, fb lus 
eth porioraliy supposed thet the filding of dhe region wane ity 
Clevation above sdidlovel ceenerod wholly in postt urbiatilferoias 
lite, Rocent investigations, however, afford groymdl for the 
theory that folding accord at vations opdché io the Pileuale, 
anil thet during mony of thee pertoda af fulding the lind mri 
Was roaterialiy mercasiy| and thie eowst Line of the interior sen 
was pushed further and farther westward. 

Sireime thoving westward from the portion of the veomtinent 
now ihaluded ft the southern Appalachian province bore down 
the tinteriads onided froin ile hand aed eprmd thene-ntt over 
the hotter of the Milecgoic Yea ‘These rivers wert cortainky 
the early Pepurisotnteatl yt of the prusent strum jul a few may 
have persisted in’ thelr original courses to the present. The 
effeet upon Wine: stroamacat the acddithvns to the lated ape wees 
probably loss marked in the northern that in the southern por 
tidttef the provines. ‘Thus in. northern Virginian thy dritunge 
Was wintwirl, theagh by what strom or stream isnot knw, 
fro tli tie of the firat eHongeine of Paloosolysiliments wntil 
the entire provinee was mised subove donfiovel: in, central Vir- 
sinks the New-Ranawha oserpied mich the sme position a= at 


Bribie Dininege of the Province jay 


proeent; while farther southward some axicl drainngee may haye 
been developed before the hoginning of evole 1,as define! abowe, 
This axial diminnge wus-ut first coneeqnent upon the folded sur- 
fore and afterwart beoame subseruent by the process of atreatn 
uchjtnstonietit, hut how dar the prices hard sone prvi ty the 
bestiming ofeyelo T i= not known, 
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In the post-Paloogoig history of stream development the fret 
evele wae long and cnmplyx—probiably ‘ory rieh longer than 
ill the time which hie elapiml sinee [ts evticlision. Tt erin 
with the fins! cinérgence of the western part of the Appalachian 
revion above sealevel, near the eles of the Carboniferaua, and 
edule) with the prodietion of the Crothescia haselevel peniplain 
Which has already boot cdeserifed in Mart To ltoovered a period 
éf olowation, degirmation and droaion, but the protTieta af this 
erosion wore carried far hoyend the margin of the sen as Toonterd 
in sticeweding epochs aryl doopt y boried beneath the tater sedi- 
ments; hence we are deprived of the evidence which might to 
afforded by the character of the material, as ty the rolative clevn- 
tion anh Ship af the lund. Tt ie not known haw natty partial 
pelos mag hive lwen fornia) churinye this tinwe, lat it ie in 
ferred thit it wae ineenerl & period! of Pipi Aeveacdation arnt 
cerreaporidingly tapid ketimentation. 

As state) hove, Uitte is Iinown of the prone ty which the 
Appalachia valley ood the weatirn portion of thy pirowltiod 
was inided te the Palonmie continednt—whoether the folding wl 
tienmonce took placy al the same or nt different periods, Lf the 
eorrugation was extronely slow the larger streame may have 
leon and probably were able to cut their channels through the 
rising folils and for a long titee hold ther original or antoonlent 
non Tses town the northwest, Ch hid ether hate, if the folds 
roo tapidly (ne stress wat have boen poniled and mist of 
them diverted to wutiroly new cour in the synelines; bat hy 
Hie process of river auljustient the final resale wohl We thie dante 
in cither case, The difference woold lw that if the folding were 
wory glow the driitnge would be fret anteeefeat anid then subao- 
quiet, while tht were mpid it wenld be first conic! and then 
aubecyuent Sine there is ne evivlonce in this region, sno far as 
known, that lakes formed by corrnzation over existed, only the 
first hypotheis—that of slow anil long-continued folding—nead 


we Harajpesurvnl ( beavnpedd —Aprpaerdinch ‘tii (lomnuanrp loloey. 


be oonsidered, Lom) diverdon of arial streams may very Heelys 
have taken place ly folding; tat the ciminsge at the clase of the 
Cretacnous cyclo was esentinlly the result of spontaneous ad- 
justment of the streams to the structure surhion rerentol hw 
qrosiin, “The chief diftieulty In docipharing the reeort of this 
driitige development ts ta determine how much af thie aeljust- 
monttonk place within this evele andl how imuch tefore it 
Leveririmiriye. | 

Drainage of worthern Virgivia.—In the northern portion of the 
provined the main straae held thor weetwind oouraes eros 
the rising folils and found an ootles in the shrinking mediter- 
muain set Ataome time during the early part of the cyclen 
Hopreision ocenrred in the present plodinont plain, in whieh the 

Newark serlimante were subsequontly dnpasited, This depree 
Sin wis difforwnt from the purely Appalachian type ofsyneclinal 
fold, more nearly resembling those ayplitta Hiserihed in Part [— 
Hight onwenie movements ly whieh the surfaes was somewhat 
hroad!y arithed or dupreseed, but uinceumpaniod by any per 
Gyptibly foliling of the ricks, This-castward tilling prodiioed a 

‘decided effect upon the drainage of the northern portion of the 
province. Tho bowlwaters of the former streams werd soon) re 
werent hay the pronounced eastward slope aod the diviios: wore 
forced hack some distance from, the margin of the Newark soa, 
Thus the Potomac, the Jamesand the Roanoke had their birth 
in the substitutes which princes the deposition af the Newark 
formation, and presumably in the vory earl =t stasis of this 
evele. ‘The infloenoe of this vastward tilting evidently dimin- 
inlet! toward the south, for the tore cine niore of the Age 
polichian villey than the James, and the Janes more than the 

Roninike, while thie New-Kaniwha holds ita original westwatdl 
pours, tHiffecte) hy any tilting which mony Inve oconrrad about 

ite headwaters. 

Drainage of Cie southern Appelachian, Vidley.—South of the New~ 
Kanawhoe basin the main streams also doubtliss persisted across 
he risking folds for a short tine after the leginning of the exile, 
although in thie mysion the chance of diverston, to eynelinal 
triighes were much renter than further northward, even with ex- 
tremely slow foldinw, As sour se the folds had rien anificiently 
high so that erision apon thelr Tonks ind stm its Tecate weti ve 
iid bole of varying baitiliiess were oxposed, southward Mowing 
iixtal atrenina, aided by the genural aouthward pitch of the uxew, 
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Dia a enredr af edinidpiest ind the drieiinl strentiis were snes. 
sively diverted to sauthern course. Thorw are inillewtions in 
the ¢xtrem-sointhern portion of the provined that the drainnaw 
was More immediately turned te and longer held in eomseyuent 
comme hy the folding than claawhere, Thit may have been ine 
to the mentite of brood evnetinal troughs whose axes linve ¢ 
dimidesl senth ward ited, There nfe at present afew avnclinal 
streama to thin regiven and during the Cretan evils dhe sun 
herand aloft such rotat have heun consideralily ereater: let 
even here the drainage had protutly heoome sa far adjasted 
tht the minim strenie hod suldbynent vires Upon the anti- 
‘Hinnl aves. Th the central portion of the provines the Curi- 
berland river probably driined a portion of the Aypulacliinn 
Valley in southwestern Virginin boliing i sotevehert ere 
through Cumberland gap aed flowing into the extrac end of 
the Mississipp) ormlunynnent, 

‘The eonqtest of axial over transverse streams progressed af 
F diminishing rite toward the northicrest a fur tf the New- 
Katinwha, which had sunk its anteyerlont elaine! autficlently 
soy for ihe owen pevelcetiven, 

Thiisnt the close of the dyele newly the whale of the Appu- 
levhinn volley sonthiwerl from the New-Knnawha ¢onstituted 
i eitivle drnitint meveteni Whese tnaln trvuk wid i Lavo river 
flowing southwestward joto the Crotaonie ae and ocolpyiiie 
very poarly the present partion of (he Coos civer, The present 
writer prope the name Appalachinn river for thin Meansole 
strom, sition it Was almost ontirely limited to the Appalachian 
valley sani desinml Thre than half the arent of the valley within 
this pirovinee, 

Prammeaye of central Keutueky ave Tree —To nest af the 
ryion west of the Appalachinn river basin the strite are so 
toothy borkontal thick strmim odjusktonent produced but littl 
modification in the original drainage. The rivers of deitril 
Kentucky and ‘Tonneskee have shifted their eluanneds ander the 
intlucnedof mure recent striae warping, butat theclore of the Ore 
tacpousoyclethey probably lowed directly down agantly sloping 
qntiooe toward the Missiesippi embayment. Many of them warp 
the boheardel lower cotirsnt of there dlrs whieh originally 
flowe! from the Vadwel alsa rvade on the east, hot bad tea rol) Hair cf 
their upper deaimwe busine by the sulseqaent Appalachian 
river. 

ib--Ner. imma, Ma, wit. VI, 1M, 
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Dromiage of the Sequatchie Autigivw—The Walden platean ayn- 
cline must originally have been oqoupied by a consoquent-anuth- 
ward flowing-stroaumn, aines the aste pitehes in thatylirection wnd 
the fold reached the margin of tha('retaceonssea. The lower paor- 
tion Of this strenrs stil] linlibs ie oiaiaal, positing and is-new the 
Black Warrior river, 

West of Walden platean the Soiuiiats hiv aoticlinal fold heowht 
oft limestones aliove the Cretmecouy haselevel anil so afforded 
mamnple opportunity for strony adjestmernt to act That thie 
Walden svielitinl «teem did potinigmte westward to the mati- 
clinal axi¢ was prohably diac ti the southward pitth if the 
latter in northern Alabanin by which the hard Carboniferous. 
conglomerate was brought down to baselevel around the potat 
af the anticline; bote stream flowing oorthwestward in neurly 
the position of the present Tennessee appoare to have been 
thle to captor the dninage of the Sequatchic anticline at 
dome time during the Cretaccoun eyele, It ia quite posible 
that the southern portion of the anticline now forming Brownie 
valley was dur ao time in the Black Warrior drainuge; bot 
that the westward diversion ueeorred rather early in the ovele 
is apparent from the inperfeet development of the Crudacens 
pene pln abot ite seth western aril, where ty Wit liser Want Shree 
Howing into the Black Warrior ritiat halve menped from the 
unticline, while,on the other han, the eountry was very pair 
fectly rodnoed to baseleyel-in the vicinity of the prosunt westwernrd 
outlet. [twas shown in Part § thot the axis 4 AL pinte &, hs 
been the lows of cise dilntions from vory romete goologic time 
down nearly tu the prewent, and it nppears protintele- tht the 
Imation of the diverting. strenim wae determined hy this axis, 
The altitide of the Cretaceous peneplain relative te the geologic 
structure shows that (his woe acon of telative elevation during 
a portion ot lost of the cvele, anil coréeyuently was a line of 
wollen which erosion world tical reallly follow, dine the sft 
limestone was there brought hearest the snitfiiee, 

At the close of the firet ovele then, the whale province, exouypit 
the few residoal areas shown on plate 5, waa redueed to an 
nhinest featureless plain, over which the strenn, as sketehwl 
alive, flowed with #loggish currents in meandering courses: 
Their transporting power wis rently diminished, aa, that the 
land was being dacruded) whist wholly by selation and the 
surface was coverdl by a heavy mantle of residual material, 
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reatiliire frovan tong portal of enbaeial rock derny. ‘The-divides 
wert low,slopee gentle. and the drainnge eystems delicately 
aijusted among themselves. 


e—TURTIARY CTCLE 


The first evole way Drought to a close and the second, eyele 
Taaiseuranted| liyan uplift. of the province. As explained in Part 
1, the maximan uplift was along certain ial lines which pro- 
dowd a warping of the previously forme petieplain, The first 
effect of elevation was to revive the stream, ¢o that ther bigan 
active emmion of their chancel, ifthe aplitt had been unfform 
iver the province the streams would slinply have prerstiartesed inn 
their oli! Gotirdes, but the warping gave some stream u docided 
advantage over dthom ond the process of wiljustment to new 
conditions proud soo decided changes in. the rai, 
Owing tothe delicate inturulivetment whieh the streams hud 
rouchinl raring the preceding Jong porid of biseleveling, they 
wer peculiar y ausceptible to change, umd thé first slight warp- 
ing, after the hageleveling, was Preluctive of arenter chitnges than 
that whieh occurred later 

LFects et Uplift vnthe Ari O P—Phe fieit decked movement at 
the hewinning of this second ovele es pneahns to hive taken place 
nlone the axia O 2, shown on plated, ‘The offers which it pro- 
dice! ipan the drainage had 40 direct o bedring on thie subi 
qitent divortion of thy Appalachia river Lo the present course 
of the Tennessee that wv simewhat detailed secount of ite elfocts 
will he giver : 

lt muyt be borne in. mind that at the beginning of thia oycle 
the most of the Appalachian walloy was oceapied hy southward 
tHlowi ng-streanme,: which discharged their watoré diroetly inte the 
Cribivoenirs ath} thet the Sand mounbiin synching oubh of the: 
Tana dvateestne gs gorge Wwe nested polasdd Lew i Wve pee strewn also How- 
ina Bouthwestwwed to they Cretaecows sua, and tht the Sequatchie 
nutioline wae hold by aauheequent streun flowing, in its lower 
Siti, northwestward to the Miseissippl dmbarment The 
Comberland river was at ihe sand tine a viyotousd straum, prol- 
ably Aowing nearly due westward along the present Kentucky- 
'Ternoseee fine to the appear cel of the Minsisst ppl, embayment, 
The plateau region was almost corpletely reduced to hnaclovel 
and the #trearns nicely baloneed against each other. Under such 
conditions the slight uplifl occurring along the line Q/" checked 
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sine atroaiog and slirted others upon cirocrs of conquext. Only 
the larger steeamy continged scree the axis, and the epirees of 
these were shifted by the uplift: Thun the axis hecame n well 
tnitrhid divide letwoon eastwant and yostwurdd flowing: 4ireame. 

Tt erossel tid) prosetit Téeniiesoe gorge abut iildway fron 
Chathandam tothe Seyuintehiv volley and cleberredaed the [rosi- 

hon of the ditide agnineat whieli streats of the Appaluwhinn and 
Suquatehiosyetnnt worked coring thu whole of the sound eyele 

Northward from the Teunesaon foreo it dinganally craese] Wal- 

em platean, the Soqoatehic onticine and the Cumberland 
pelontesst te te the weetorn escarpment of the latter, diverting to thy 
eastward Appaliichinn system the heads of many stroame which 
had previously flowed weetwand The uplift on this axis was 
greatest inthe yieinity of Clettaniaegn, from whic it dicrensctl 
in wither direction. ‘Toward the north the piteh qf the axis was 
quite rapid, Producing our effect pen the eourme of the 
Codwberhind river. 

Vhat stream, ie Hite alvive, prrobulily fhiwed dite westward 
near the present Kentucky-Tenmesaw line. Tt was too Tang to 
he diverted nagtwarnl to the Appalachion system, but it wie wo 
chocknd: liv the rising fold Hit toibutury orcastus the axia Sf 
cari lies further rial heard, where the oplitt war less, hod sufficient 
nivantaxe over the ruuiti stream to carry off ite headwaters tm 
the more fayornble pasition, 

As iidicated above and shown upon plate 4, the sirens af 
Sind mountain south of the Tennesses gorge How westwartl 
frot thy oxtreme onstérn edee df the platen nid lave out deep) 
nothhes fi ita western wid, in seine ennes over bovouul the Gomter 
cf the Insin, fn Walden ridge, a continuation of the adline 
Hatewn north of the Ternesee gone, all the streams How cdot 
want, hosing: iy sone cases only a few hile vorte from the 
Wetcriicecarpoent These huve ont deep matelies it (ho eastern 
aide! the pilttteva. ie peculiar iar is due chietly to 
the noche OP ith BP deacrityal uheve, but alsa in part to fowl 
vomfitions whieh eontioned fron the preceding exele, In the 
first plade, the unticlinal valley west of the plateau wie firm 
hy d southward Mowing stream, «4 that its southern portion was 
first oxcarated atid erosion prrressed toward the north: heme 
the struitas flowing from the platen jutis the aouthern jart of 
the valley liad lower owtlots, wad so ith mete rapidly-than then 
toward the worth, East of this south part of the plateau Js 
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an anticlinal aml synclinal fold—Lookout valley and: toonn- 
tain—ot which the latter was probably tot reduced) entirely to 
the ‘ritnonts tinselevel, anil lience afforded a protecting bul- 
wrk against erosion upon the eastern side of Sand mountain, 
North Af the present "Tettiesaee erorie thie vonditivns were exuctly 
cevoried. ‘The westeru side of the plitenu was proleeted frou 
‘ensian by the Soqdatehid antictine, the eastern Hob of which, 
éatiposed of honvy conglotierite, hud probably remained aonb 
What above the Creicedus hetolewol, tunity thy criiage iat 
wird to the Appalachian rivers, whose valleys were mypidly 
Jowered upon sof rocks-early in the Tertiary cycle. These 
streams cut deep notches in the eastern side of the [iatenu as tar 
sutrthy as Chattanooga, bevond which the caster side was pro 
teoted hy the Lookout mountain eyncline of are ssitidetore, wa 
alveniely vin pelstl nod. Asia result of these pevuliar conilitinnds ihe 
Hlitesu wasattacked by stan on beth ite eden sind western 
sides only within strip a few riles bral, where the Tonnisade 
river now cross, Here deep notches ware cut on oppeite silos 
of the platwiit and the capping sandstone removal on severil 
lines entirely acres. So long ae the uplift on the axis O 7? oon: 
tinued the divide was held stationary wo neither set of streams 
anorwached pon the perritory of the other, hut the cola. were 

roduc nearly to the valloy Lael on vither side, and the way 
thus preparod 4 Tor the diversion of the Appalachian river, later 
in the evele. The uplift along this axis probably oontinund 
with diminishing foree through the firet half of the Tortines 
eyele or possibly lotwer. During the sane period voriable 
amounts of aplift orearted in other portions of the provinge, 
which wad thas becuglit to an altitale from 10S to 1,000 feet 
higher than that held at the eluse of the Cretaneous oyele. Prob: 
nbly-otlier stacatat cool ud beeen bs wirmblar die those dlosectilanl ba the 
Vhinttaniws distri were lenight about hy this unequal uplift: 
Tait io gender the streana’ shonyily sacle: thoir channels below! the 
surhiee of the peneplatn, Tollawing the same cours ae be the 
preceding velo. Wherover these courses were locuted opon 
soft rocks the rivers were quickly lowered to the newly estab 
lished huaolevel and bern to wien User whantils, firtning at 
second preniipiluin. 

Condition af Drimnage jitioe te the Lafeyotte Depression —Thus 
towurd the clow of the Tertiary eycle the stream flowing west- 
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wut Td oot Wren basetovel vals, deaeribed In) Part Tp in 
‘the sof horizontal limestone of the platen ration aid in soni 
of the folded rovks inuneciately outward, The greater part of 
the Sequatchie antictine had thas been reduced toa peneplain 
continue with the tere oxtumeive ont throngh the platen to 
the westward, Cumberland tiver had oul dleoply inte the old 
Cratacwiy jynepliin and again higeleveled ite valley in the scl 
Hnestones of the plitoau ryion, tals probably baseluwelesd a 
arial sree of folded tock= in the Appatielian valley—the pre 
cot bawina Powell fiver whish then Howe weitward throu 

Comburliad gap The Now-Kanawha hed ot ao extensive 
pohtplain to the Carbernifiroué litvestene wi the ester side olf 
the Wost Virginia cont fidldsand alse inthe filded Chrobre 
Silnrian [Hinestoue of the valley region, The latter fimestono ts 
lest anluble anil homegeneous than the former, so that ite out 
crops wire lew perfectly rodneed, forming « rolling-sariiee ine 
sted) of evel giladia, 

Tn the southeastern portion of the province the uplift of the 
Cretaredins peneplain wae eo alehit that the streams were maireuly, 
Al tll aetlortod, ond Li the vicitily of Abani ducpemed their 
thannels tot more that LOU foot theromghoit the whale Turtiary 
eveln- 

From thy New-Kunruny lag acuthwetward to the imnnrein Ol Une 
Tertiary gen the Appalachian river und ite tribeituries had ett 
deoply inte the Crotusuons peneplain wand reduced all ares of 
sift rocks, mane or leas completely, to the now bnaelevel- The 
physiography Of thik Tertiary peneplain hag already been de 
acrid in some detuil, ‘The pliin was very perfoctly duveloped 
over ania of pte limestone, while silidious limestones, shales 
aid sandstones farm a rolling sorfaee oF rites of wourvdng 
Hitvhits in propurtion to thee induration or eapbity fiir peatal- 
iy oPos bot. 

Lt seine patubanbdes thitet thi rent Appiah ite river wos fornia 
hy twoocmmin branches whieh (lowed in nesrly piafallel evn pase 
to their junction weet of Home, Gaurvia. The western biratieh 
flowed the preasnt course of the Clineh anc Tentresor to 
Chitttanong, amd thence of the Chickumangn and Chattiooun 
to the junction of the bitter with the Coosu; the-eastern branch: 
followed the course of the Holkton anit continued southward 
from Kiosville aling the base of the Grett Sinoky mountains 
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to the Coosa at Rotie, and thence to ite jonetion withthe western 
rand. 
ofVension oF THE APPALACHIAN RIVER. 


Tt is atateit above that the drainage of the Appalachian valley 
wie enuthwestward, froin the New-Kanawha. hatin to the ee 
margin, until the cle of the ‘Tertiary buscloveling ovine. 
Since the dite of diversinn of this radrusste is am extretiely iin 
ypcertannnt parent inthe history of the reyion ‘nnd sities the alive 
stntoment is linkle to be questioned, the grounds on whieh it i 
awed will ti give m some detail The ovidetios is clerivod 
from (1) the yierhetly huscloveled divide between tho Tennessee 
And Woon river haeina: (2) 1 conrpartkson of the valine of mie 
torink eroded) fram the Appaluchian valley with that of the 
Tertiary sediments in central Mabama; and (4) the inimatarity 
of the Torniessen gone throughs the files broly Chattanars, 

Evidence frei the Cima-Tranesee Divide—Az already stutedl, a 
penepliin, extending from the Camberland platen on the north 
weet lo the Great Smoky mountains on the southent, stretches 
From the lio of the Hulstan dnd Clindl #ivers to the wd of 
the Tertiaty doditnonte in edith Alabaton, ‘This pemeplain is 
well shown in the photewraph of the relief map of this region 
roprodioid ae plate 4. Wis a8 porfoctly doveloped, anress the 
Cooss-Tonnessee divide ae cleewhere, und ehows no perceptible 
varintion in the two hasing except the gradual southwant de- 
scent shown in pilite | th and dine te Kibo esit differential elevi- 


tion, It extends acres the Appalachian vallew from Pigean, 
ountwin to the lage of the Colwuttu ioliitading, a (lilacs of 


40) ria les, interrupted unly by the valley ridges of hard gand— 
Stone of bey low kaobe off al eteail Kino deulomite, Since the 
poneplain is dovelopl one dn soft rieke, it Ts possible thal the 
divides might lave Lean cut dow to their prosent altitodus 
ly ingkwan) emsion of headwaters wittle the stream been piod 
their present comme; bot while the altitude of the divides. is 
nat conclusive evirlenoe thot the mai streams have flowed 
across them, the breadth of the valley upon the divide materially 
strengtlrens the wvidenes By the bike lewd etitting of atreains 
at their hal withers a: chararteristie de wuleitic, Taser heting drain- 
aun is developed, and it seems impriduble thatthe divides should 
have been muintaitied in their preent position throughout the 
Tertiary evole without producing this churictdristic surince, 
whieh ls oonspliuasly abeent. 
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Itshould be remarked that while the writers farmoerly reaurded 
the charseter of the divides betwern these drainage basins as 
conclusive eviilerice that linge Hrenms flowed! meros: them until 
the clijae of thie Tert bil ry ys veh af Laaileyeling, they have renanthy 
ford roneins for mnlifying thie contusion, A study of the 
ivides Letweer drattinwe buen througchout. the Appalachinn 
valley fron Porinay lenin southward ahows dnt most of then 
ary (juite parfootly cidade to the altitude of the Tertiiey pane 
Plain in adjacent Dastns, although, not generally su broudly out 
ae the one in question. There Ta no reisir len [nr as knnwn, for 
Supposing that the divides betwoen the Potomac and Jaros or 
the James and ounce basins have shifted during the Tortiary 
evole, vet they are nearly as incanspienons as those between the 
Tennesse) and Coo, On the other hand, the divide: between 
fie New and Holston basins has the form of a narrow opl, 
ich os would be expected to churneterize all lotig-maintained 
ivicles, 

Baelence Jroni the Value Gf Wicterial erated inal depoxited.—The 
second Tine of ovidotioe loaring on the dite atowhich thie A [pa 
lnchinn drainage wie ilivertell to its present westward course is 
derived from s comparison of the volimes of Tertinty onosiin 
and Tortiary an dinnenits, li is cum jwrativaly ieee bh Cuariaprea tie 
the vol tery at thw tnmtarinal whieh Wid Pemioviet liv the fiver 
during the Tortiary evele, when the vertioal distanes between 
the previously existing peneplain anc the ane developed uring 
the Tertiary cycle is known, together with their lateral extent; 
also om tolerolly cafe estionite Hay hie male of the volume of 
sédimants deposited by ewh of the rivers daring the Tertiary 
eyele. If the draiiaye during the wholwof the eyele wie een: 
tinily aa it ie at present, thea the yilume of sediments whieh 
would ootumlly be duposited by the present etidans and ‘the 
rolume of the material eroded by those steve should show m 
practical agrovment The formations laid down during the Tor- 
thury eycle are reganiml as including (1) tho Ripliy—annds anil 
siidly clive ayerlving the Hotten limestony and marking the 
uplift which termituted the proceilinge cycle; (2) Lignitie; (3) 
Fiilaretaniie : (4) Clafleorie : i) Whites limestone t#—a series rle- 
erasing i coarioness ntl ineressiue im manent of en leirecnts 

* The Tertiary nq! Cretacsiae Strata of the Tuseilooss, Tombigher amt 
Alntame iver, br Engen AL Sinith al Lawrence ©. Johmesan: 0.8. 
Girligiel Rurrey, Warliington, till, 4g, 1887, 180 pp. th pla: 
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niutter oountained. ‘Tho sediments brought down ty a Tertinry 
atream, corresponding in Jocation to the prevent Alnbonn tiver. 

were spread over the adjacent-sea bottom, mingling ott the entut 
a th the sediment= brought down by the Chattahoochee and on 
the west with thoge brought down by the Tonmbiiwhee, Tt bs 
prolivlele thet nore setiinent was hivusht dawn by the Alalinina 


than lv the atroaing on elther side, since Ht uccuples tho axis uf 


mplitt where the vieutest erosion took place Hunde if a line Le 
Jrawti midway betwooen the Matin and Chattahouche on the 
enact Wied Letween the Alaburoa ail Tombiyhen om tho weet the 
iret ineluded would eyrtainiy not be wider Uian the deposttion: 
arent the axial river, ‘The area ineluded by those lines ond) 
hy the limite of the Ripley and White limestone formations: ts 
about HS) square miles. ‘The thickness of the eediments ip 
‘this aren, down to the bottom af the Ripley, earies from tat 
‘the merthert wdice ty Le fot at the southern cle. and their 
voluuve is etlnvink Lt7t enble miles; bot these formations extend 
diider the covering of later dupusifa, thimniviy out «edward, and 
while it is inipossible to determine their extent ar thickwes4 in 
(hit Wrsetion, Tt dotde in Goldervative extioat toregard they 
volume of the 4edinwita in the seman extension of the torn, 
tions ay equal to thet of the actual outorope. This mstimatn 
woul make the volume of the soliiments which may bo at- 
tributed to the atroam whose lower course necupiod the prevent 
podtion of Alshama nver during the Tertiary eyelo alwiut 
20 onic miles, 

‘Turnime wow to the volume of material enwled froin the Cre- 
taceous peoeplain doring the Tertiary ovele by the Alabann 
abel bibs beitrrterics, the husis for an! ostlinete ja sonmiow lil better 
than ti the oko of thé sediment The ytiniter part of the ore 
diott has been fin the valloy of the Coun anid compartivaly 
little in thet of the Tallapoisn tint, hecwuse the wertion! dis- 
tines between the baselewela i# greater in the former than the 
inttor river bnein, and, seouod, Tecause the cocks are qolter and 
hones have hoen more perfectly reduced, “Throughowt mat of 
the Coa basin the two punuplais any soltiviently well: yire- 
servext an thata definite ectimate can be miadé of the material 
removed during the Terthirwevele, The winetiot of elevation 
and distortion which the Cretaceous ywrieplain auffwrdl ot the 
gloss ol the Crétaovdws ovele taav be dhietiriilomd) frou ia compe 
ion of! pilates Gad’ G. Tt watrled frou bor 1000 feeb at the 
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Tennessee-Gonrgia line te where the two plains eolneide it 
sotthern Alnivan. A careful estimate slows that the volome 
af materia) Trenored by the Mohurnin and oll its trilystaries chur 
ing the Tertiury excle is about G22 enbic miles. The great dia: 
parity between this wid the volume of melinents Inid down 
during this ovele hy a river qcoupyiny the juinition of the Ala 
hanin lead us Lo-avdk further for the sone of the erent mass of 
tatorial. Mnnifestiy this wourte is in the Appalachian wulley 
north of the Coo Tiwin and at present drained by the Teuneswor 
toward the northwest “Nhe volume Of muterinl ponioved frorm 
the Tennessoey linsin above Chattanooga during the Tertiary eyele 
combined with that removed from the Alnbanm basin ie about 
25000 malice miles, Comparing thia with the 240 onlie miles 
of seititnetits dopemitarl during the Tertiary evelo hy the Alabann 
river, the ayranment is +o clase that the conclusion ancons ty bre 
inevitably that Ue draduure of the Appalachivn valley wie sists - 
witttl until oar the ond of the Tertiary evcli. 

Keiilonce frou the Character uf the Gorge below t Macy thee pease —=K 
third ling of ovidenes hearin on the dite at which the Appa- 
lnchiae dtuinage wae diverted to its presott westward course bs 
derived from mnvexaccinetion of te Tennessee gotee Leliw (Tat 
Lincogs no A oampaniecn of this gerre with ollie pwrtiona of 
the Tennesse valloy formed pnider anwlogons oonditions. 

The winding course of the Tennessee river through Walden 
jilitean has beon considered ae ovidence that this portion of its 
nolirse yeas determined daring a period of bosoleveling when the 
pretiont summitof the platesna stow ova sealevels that with 
enhteyuent uplift the river Gyitineed ts Chow ain the sin nones 
oolime, aoyitred oder basclevel coniitions, cutting ita present 
gorge below the suttioy of the old penoplain. If this explana- 
ton of its winding course is cortect, it twllows either thot the 
Tennessee is ere flowing Tate antecedent course or that it was 
diverted sometime before the close of the Cretaosons novel; jut 
this coneclision la at varianee with that reached hy the two tines 
of evidence giver above, as welllas by a cotiniduration of the Bong 
iteel f The character of the gorge ia shown on plated. Ite sides 
ety eoxkreanel ys steep Chon the cliffs at the plutew summit to the 
water's edye. En inet places there ix scarce ly revcinnd, Fort sh wrangeeath 
road betwen the mblurirpet slope an thi river, and only a few 
harrow strip of flood-plain secur throughout ite entire length. 


On this livputhesia of diversion in thy Chotaccons evole, the river 
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hine- cone ad thia oarmw gurEee thretaghent the entire period 
during which the onermenua eresion of the Appalachian valley 
wos: aneotiplisher. That a pinaplain sivould hare babes devel- 
opi fron 20) bo» 40 rgiles in Weeadth and from eentml Virginia 
te northem Goorin hy the sntie river ii the same thine that the 
lnatenifiount atripaal! Hood-pliuin in the gurwe were boing cut is 
quite Iivproluble, It id true the conditions of erasion in the 
tivo takes were not thi due. The Tertiary pameplain in the 
Appalachian valley is doreloped only on wrens of soft rocks 
which ore gonerally ateeply inclined; but, even allowing the 
grontest possible weizht to the different vantitions of erosion, 
the diserepancy im amount of erosion neylines some further ex- 
planation, if the titae were the same in byth canes. 

While « dirent com [Hirkson cannot bo made Fehween the Wal- 
din gorge and the upper Teninsseo. villey on asec of differ 
enee jn conditions, auch a eomparison cat bo made between the 
yorre aid na valley io northern Alabama, extenditige from Sent 
bore siuthavestward to the miotith of Pint river oA portion af 
ikisshiwn on plited. [tie nowhere less than six miles broad, 
aid tie floor is very regular, forming a portion of the Tertiary 
peturplain. The oge of this valley is easily determined; it is. 
carved ip the Cretaceous paneplain ; therefore it 1s more. Tocat 
than: the, Cretaceous; it is continwous with the Tertiary pene 
plain, and hence was completes! tt the cloew of the ‘Tortiaty: Inise- 
leveling perinl; and at the close of that period it was deserted 
by the stron which carved it, The gonditions ander which 
this valley wax cit are proctiolly the ante a those now pre 
Valling ju the porte thriugh Wilden pilatemu. Dre both vines 
tlie reeks are nearhy horitontal, hoary eandstones capping the 
platen, with eaeily erodiile Carhonifinwus limestones honeath. 
Such conditions sire highhy favorable for rapid eormaion of a 
river channel. ‘The sandstone cap it undermined and jtsdobris 
role down and formes talus on tho lower slopes. ‘The rate at 
which the cliffs recede depends largely ou the rate at wihriely they 
saniletone talus fa removed from the elopes and the limestone is 
expect] fo dresion, No eouditiona eunld le more favorable for 
thik rapid removal of the protecting débris thon those now present 
in the Walden gorge, whore the base of the slope is washod by a 
strewn competent to nnnore all boli from the cliffs above, the 
doanmvst an well as the Auest. Certiinky the conlitions in tho 
gate are folly asfiversble as they were in the wvolloy weet of 
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Seuttsboro When that war boing emt, and th strean- which flowed 
in thet valley wae probably smaller than the present Tennessee ; 
therefore, if ‘utelar the sume ovnditions a equtller stream than 
the present Nonmeaes could wit so lirowd a valle asit did in 
northern Alun Worle the Tertlory eval, the eonelaeton 
sootiia Indvitable that the presetit coree through Waldwh plateau 
lime been wotitpled a very niece alorter thine, and bene the 
Appalwliiin drainngs Wild Wiind tread! (tis Its pret westward 
corde TH after a pert or the whale of the Tértiiry ovele The 
explanation of thi manner in whieh thw writers Believe thie 
present wireling: qrmrse of the Tonner tyrongh the pliateac 
was soyained will he given inv describing the process by whieh 
this iverson wits aconmyplisherl, 

Chnctitions trivenerliatedy preceding: the Dirertion—During the 
ripe clevation whieh Iangraratid the Tertiiry cvile and the 
much slower uplift which oocurred near the en OF the bye 
lewiling period, the land sre woe enlarge hiv the alilition af 
fowls narrow belke uf newly enperved sitiinenta: Th moat 
miko Mie atten pouthad tholr wav adres these belts by the 
shortest line to tidewater, “The etreata dmiting the Siyudtehie 
noticline Towel weatwarl thromeh the platen of northern Alas 
hama by they browd vitley already deaerihed: from. the mouth 
of Flint river its-coursn coincided with that of the present Ter 
nese to the Mirsisvipyi line. From this point it flowed eanth- 
westward to the Misses opti dinbayriient very nearly In the pres 
qrtat jeeition of Baek river, crossing the Cretaceous snlinietite aa 
Hew were expos] at the elude af the Cretaceus evel and the 
duedvssive belts of Tertlary sedimonta ne they slowly emerged 
Juritiy the latter partial the Tertiary evole, 

The Terhury cvcld wee ninrked tear ite clade bye dliypfesehion 
which effertnulty etapyiod the boawloviling proves: Thin de 
pression was poh untforn, hut like the preeeding olovation wae 
accompaniod by warping af the surface. Asindiontedd tw the 
Cutihet porhnetin Sapiens | the depresion was vory slight 
nt the pretint Gril vue, 9 fret Tare of less-at Mobile, ine rows 
jing rutthwand to G50) feet or mine on the Metnppliis. Charleston 
axis (AR, plate) Northward from this axis the depression 
deordised, pasting Into on priiouneed aplift in the northern par 
tion af tht provitie. Lit other wards, the sunthern portion of 
the prowineo was tilted ferthiward, dncriitstig ite seawonl pra- 
dient, while w porton wh Teast of the Taterior wis tilted wattle 
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ward, inereasing ia slopw. There was ale geome warping on thay 
Internal axis, eo that the depression om Ad? was lees in the Appa- 
lachian walley thon,on either side. Ag the firat result of this 
| depression, theses, which had retreated beyond the present Gulf 
eumat cluring tha Tertiary, advanced past the inner limits of Ter 
tiary and Crelaceous sudliiounta, while the Mississippi cooluymnant 
boone a brogd, ahallow gulf gad a portion of the Seyuatelio 
valley a narrow tial estuary. Dorring thik dejinewion the Tin 
favotty formation waa deposited. Tho proviously baselowelod 
stron, by the warping of the land, were aceglorated in tho ine 
terior and brought dawn vast quantities: of detrital materia 
which had xcournulated during « long period of sabacrial rock 
decay. This was spread out, mouthewise over the sulimerged 
border af the provinier and along the howrer cotirses of thie strenuns 
where their curruite were chocked. These gravels are fownd on 
the reminwits of the Tertiary pame;ilain. about Chittonooga, 250 
(vet above the present tiver; they are ales found on the Tortiary 
peamepivin in Séquatchic valley, 150 fodt ohove the river, but so 
fat is known thov are dntirely ihont from the divide between 
(he Tenintsisee anil Cooma river These grivels have the samo 
charatter on: both: sides of Walden plateau, boing composed of 
quartzite sod vein quartz, of which the latter at least muat have 
been brought from far to the eastward; therefore it appears cer 
tain thot the Appalachian rlrainage was d ivaertind from the present 
Tones os divide westward te fe: prekent, course Hiroeh 
the Walden forme very carly in the period of Lafayette depres 
dion. Following thie period of depression came one of wplefh, 

When the stream’ of the provined were etiolated to tenewed 
wetivity and Degan cittiig the proesint Hverchutinvls That this 
Appalachian dtiitinge was diverted ta ite jresdint course befor 
this uplift is quite curtiin, for go ehummels ane quit in the Tertiary 
peheplin aero the Cocen-Tenesses divice. 

Manner teoniicl the Diverien wou necomplinil,—Having taeed 
t= date in goclogic time with o fair. deznn of cottainty, the pro- 
cess by which the divemion wos uffevterd reine anew bie: deserithul 
in detail. ‘The conditions whith, prevailed in the rogion between 
Chattuivow and Sequadahie valley daria the Tertiary evele 
have oon already deserited With the aplift at the begining 
of that evele the main southward flowing streams mpidly aonk 
thete channels oi the soft Timestann, whily thelt trilvatarion Legnan 
fli netive contest for the intervening territory. The axial uplifi 


oe 
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on the line OP determined the loewtian uf the divide botween 


‘Ue contemling strenta and held it stationary for a lowe tine, 


noutnizing the advantage which lool eoaditions woul have 


wmiven aoe or the other system: und preventing consequent eq 
eremchinnetit, 


Figure 2 r Propiedad celorstion-of thealmlimnse as 4 prohably 
existed when the Tertiory cycle was wall welvaniedt, "Tye prresnettit 
conmed of the Trnmewen river fonepieawnted by broken fines nant 
the present relief hv dotte! eupiyies, A nuther Lorry triluitury, 
AM, jornorl the Sinquitelie where tit rivet sow jolo the Tene 





I picnic 2. — Sth Mity af deg Tirinnceney Creep, eb crore, ther prevent f ovr ag 
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hither Tt fad ninoroos brtiches or the onset healing apnlipst 
the divide along the axis O.2. Flowing inte the Chnoh-Appio- 
lichian river on the east the prinetpal strenin waa LL, with the 
lrnchoa ROL A and AS ales hevlings amine the divide Gof) 
Atthy pointe a and 4 streues were cmtting Ineckwanl toward 
the sine part of the divide from opposite direetions, sal os the 
process cuntinienl the herry wanletone capping the plateau was 
retnowed amd deep dole formed on thie limestone Under such 
conditions the divides niay lave bees ent very Tow at they points: 


— 
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without appreciable shifting, That the ool ot a wes reduc] 
nearly to ite present altitude by orcsian during the Tertiary 
evelo apponr from a comparison of the amount of cutting which 
hassince taken place in the most favered locnlities along the 
tives atid in the lenst fivoret Jocalities on the divides, [in 
the former the pooet-Turtiory erosion lias bee fron 159 te 
SU) (eet, aiid 10) fet seve a bared watiunte af the ercedean. in: 
the same period upon the divides; bat 100 fuet meliled to. the 
prodent oltitade of the oul ata would still leave the divide in 
ott shale oe litheestone. Siow the divide ath if the one through 
which the contending streatw Teal ly forced, a paso, Tb tee 
inrwonnlile to sop pes that i offered some aivantage whidhi 
the divide at did not possess, This wandoulthess its altitude, 
whieh waa tall probability considerably less than that of the 
divide ata, At the sume time the divides mand A. between the 
strane @, Hanil A, had ben aimilurly recited, although the 
stronins biehung tow singles drainuge Iasin, On the above hy- 
potheieit appuars that the conditions were quite favorgble for 
Jiversion of drainage, sined the heavy conglomerste hind been 
‘rome tol aloe from the main divide at 4, but also fron a 
dries of connecting chitnels ooenpied fw the streams ff, 
cml AY 

A carefal stady of the Tertiary peseplain tm this region shows 
tte be higheron the extern than on the western side of Walden 
platenu. In the vicinity of Chattunoogs its altitude ie nearly 
S00 feet, while in Sequatehie mallee it be sonnet les= than SU 
feoks henne thers appears to bea difference of wt least 100: faut 
in the altitude of thie two nerivhbering peneplains forte) dur 


lige the sage peril of haseloveling. A corresponding diflyranet 


in the altitude of the Lafivolte gmvels wie oti above, The 
prohalile oxplatition of this difference in altitude ix fownd in 
the fact that the: Saquntelic river had curing the Tertiary eyelo 
amore dirart outlet to the am than the Appalachian river, and 
alae was flowing on setter and more homoegenoons rocks; bane, 
ite valley was more perfectly haseleveled, and indeed it seems 
jirabtbbe that tinder the cxoqptioially inyvorbls conilitionas there 
provailing the Sugiatelio river may have reduced its grialicnt 
south yard fron the Termicane ling almost Lazer. Lf the Ajipe- 
lathian river on the oppewite side of Walden platest were 1) 
fort higher than the Sequatehio it would have a desoent of 100 
fovtin aboot 400 miles, of a fall of edo porinile = Comaicir 
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ii the natin of thy pavks over which owes Howie, this: rate 
wold seem, quite oomsistent with the formation of an extensive 
peneplain, 

This difference in altitude of the drainage on opposite aide 
of Walden plateau gave the stream flowing westward a very 
decider adwantipe over these lowing exstwand. So Teg us tlie 
uplift continued on the Hine oP this whvantage wus uot wali 
clint to puah the divide eastward thevevd that fine, Beoline the 
elias of the Tertiory baaelovolliy, however, thie uplift proliably 
conse otal the westward strwions then leven ao career of oon eat 
Which retulted in changing the douire of the oiitha: dhinage of 
eseehiriy “Teaviiespeaves, 

The proces hy which this eon yest was accomplished i prob 
nbly somewhat a& follows: ‘The wivantage which the westward 
(irainage possessed bry renson of ite more rapid descent enohliod 
(he atten WV bo puss the divide from & tec, capturing a partion 
of Uiedainage arca of the eaetward (lowing sha 6, ‘Me 
contest wad they transformed to the divide: cand ¢ Whe liege 
velume of water coming frei the platerc northward apparently 
detérmined the location of must mipid outting ate, for while the 
divide «was pushed lnok. only a abort distanes to ite presotit 
poHition at, the etream af wis reversed and the hoabwators of 
i diverted weatwanl, (and A those hoooming the actively con- 
tested divides: Asin the provions caaq, cutting was mest rapid 
at iy wid while the divide # wie pasliod back to ite present pai 
tion at 9, the branch A fwees reversed and the headwatora-of & 
iliveriedl ty the westwartl drainage, Efow far this proces had 
gone before the end of the Tertiary bivoleweling it dy inopasible 
to eay, but it was probably sell unuler wiiy, The warping which 
novornpanivd the Lafiette depression cave the wertwrard sted 
a #till further advantaye, and carly in that doprossion the divide 
iwae pushed chatwoerl. reversing the tow, first, of the strniim Fy 
ond then to the junotion of the Lather with the Clineh-Ajyia 
lacbian Tiver Although the letter wee a compurtively large 
river, the advantages possess) by the westward sipeam were 
slifficient te ovorhalance the mivyantage of aye, aod the (lineh- 
Appalachian river was captared and led aff westwartl thirotagh 
the newly cut gorge, The apiarre af the western, fork of the 
Appalachian river was probably followid shortly after lw thiat 
Of the enstern fork. This-wae neeampliahed: hy tt tributary of 
the former workin backwured from Karsten bo Loudon, ‘Thue 
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the drainage of the Appalaching valley assumed practically the 
form whicl it has today. 

As indicted in the above diseussion of drainage adjustment, 
te pressit writers have reached the euneclusion tliat an ex- 
tremely imporkant factor in the prone is the slow and wentle 
warping of the surfs which has seeompaniol every eneiragetiiv 
movenioit of which there is any rocun|, We lolieve thts fetur 
ia oly lies Tinportiit than the great stricture fetid of i 


rain and in aot! cases Of Which) the Teresa is a notalile 


example, tie siractore of the region has played a seoondary 
part in vdetunmnining the dnminage conse, This conth: warping 
of the surface has hitherty been recognized only in a-general 
way anid fow attempts have heen made to locate axes; conse 
quently the manier in whieh it influence driinnge bas tot yet 
bow iseuseh The writers haye ino pre spurt lony a yuiper in 
whieh mn, atternpt will Weinade to formulate the laws of (lis 
nition anil Wy show muck mere filly than the Timite of the 
present paper will pormit to what extoot it line determined] the 
cored af the Appalichian strana. 
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Nertheard iiveraion of the Tower Rieer.— The Lalnyetie de- 
pression, With tts nowt panving deposition af course aadiments 
ghent the borler of the proving, oovupied the closing epoch of 
the Tértiary evele. The text, which may peoporly Tt termed 
the Present oyele; Wis fiatiwnvated: like the two precoding, hy 
upliftand the uplitt was econ panier byewarping of Wie earine, 
The southern portion of theprovines was tilted narthward, probe 
ally somewhat beyond the Moemphis-Charleston axis. The 
river wheee lower counmes hod been tundored eliggivh ar even 
submerod by the providing depraion were stimalated th 
ronwol activity and lesan « rapid trenehing of the lately de 
posited Lafivntte formation, The lanil area was extended eon- 
siderably bevoned It} present Umits, and the rivers: throughout 
‘thelr lower coursia out duty pores, forming notches in tho 
priswnt submered continental shelf The upliit along the 
ecttthorn borier of the provinces was-so rapid that only the larger 
etreams or those favornbly lomted upon soft recks were able to 
keep their channels down ovar buselevel. The Alabuime river, 
although only the-shranken representative of the onoo powettn! 
Appalachian river, had ite lower course locited! on soft ‘Tertiary 
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Hinestones, amide dod clays, 40 that thoes able to Keep pute 
with this uplift wil tetain fie southward course nochange’ to 
the Gulf, The Missisalppil, te romeo of tts pronter volume, wos 
kd able to ketp tient ladblevol, iil ox the lid nose cut a choy 
gore throtuh the Lafiivette and well ite orthragh the ander- 
lying Tertiary and Cretaceous formations. 

The westward Howing atrenm which had diverted the Aggie 
lachion draingge oceupied in its Jower course about tire position 
of Black river, and it probabhy eontioned io this conree a ahert. 
time after the pest-Lafivette elevation began—lorgg oiotizh, me 
least, to tut through the anynamnt les af Vifnyette gravel dwn to the 
Grand ‘wall, which. th the aes imlansted of all this Mississippi 
embayment firmation, While the lower course of thls river 
was thus held in cheek by the olovation of the indurnted beds, 
northward flowing streams were vreatly stimulated by the th- 
ing of the surfiwein that dirwtion, Sooall stream flowing porth= 
wank tothe Ohio wong the strike of the easily erodibly Creta- 
qootd bade therefore fil a couhle wilvantace over these Howing 
weetward or sauthweetward, and, bey entting hackward wore able 
to captiire and divert the Tonneseoe river toon northwwrd cone 

After a cthnparatiyely short period of clevation the provinoe 
wie azaln dopressel, (hough nit a0 mochas daring the Lafay- 
thie epih, and this depression was in turd followed by elevation 
to the presentaltitudy, Tho room! of theteoseillations is found 
chiefly in the deypasit4 and erosion fornia of the region horder- 
thy the Appalachian provines, and henew i souewhat bevond 
the doops of this paper, Tho time wis lov short for permanent 
recora to lH inaeribid on the latedsurises inthe interior, Miner 
etream-oijusticonts douhiless couture, and the riverssank their 
channels within the surliee of the Tortiary penoplain, jm some 
regions deeply dissecting that surfies, as alroatly described in 
Part 1 
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[tis heen from the foregaing that the present course of the 
Tennesse river is extremly eotopliex, and thi a histury at ite, 
development i practleally tb histary of the proginee tn poate 
Paleotole tine. Diitorent portions of the river enurse furnish a 
récend of the various vicissitudes thovigh which the provinoe 
has passed, or ah least oonlitis tie record found in other physio 
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eraplile fitture, We hare seet! that widet af the astern tritu- 
trie are very old, Tsuvinns ocoupiell approximate ‘ly their present. 
positions while the westem tuortion ot thie provitior | was till 
wavered by the great falund sus Fron the eastern highland 
they brought down the vast Palooroie settiments and Tilt the 
flour of the fuilitre .crntinetit.. As siieeessiva belts of thee 
daliments were lifted to form dry land «oad the sen margin 
mivmted westward, the streuns oxtenmlod their lower courses to 
the shrinking sea. Then (luring the lone period of Appalachian 
folding and the longer periocl of a aetiatton these westward: 
Howing étreatie wore divertol te southward courses ith esl Leste 
ina single grent striat, the Appalachian river. In the early 
part of this long wyele the southern portion of the province 
ato) relatively highor, au that until tie elese of the Jurysale 
the minteriils onrried duqti hy the Appalachinn river ward swoph 
w woknown distane® ool deoply lteriel bownth the later 
Mesimite sediriunts Karly in the Cretaceous the land was tilted 
eenwiitd and the Water advanced to the present inner margin of 
the Cretaceous cedimeonts. At the close of the oydie the Appa 
lochion river wandered over a |poud wed nearly featoroless plain. 
The second eyele began with apliftof the land, and brand valleys 
were cut hy the streams neatly ta their headwaters, ‘Ther came 
the Lafayette dupression, acenmpanied by warping, which wave 
Ho are ‘qilvantage to the etrunin Howlin westward wlony the 
axis AB that the upper Appaluchian Upttinwe was captured 
util led off to the Misstedood enbaymont, The orbit river wis 
dehrouly wi}oated to its new position before the tilting of the 
suri avmin chanved it nurtiward to its present ooursn into the 
Qhic, ‘Thus the lower portion of the Tennesqen river divtes from, 
the preenteyeln, ‘The portion in northern Alalwrnu pel ocrees 
Walden platen wos coctplel at the close of the Tertiary eydle; 
that in the Appalachian valloy wae oljasted doring thie Ltn 
Uritneroua evele; atch, filly, the Crideintivries owing from the 
presunt Smoky wountains have inherited thet cones from thie 
early Paluogeie continent 
Tn conclusion, dgraphic ropresntation of this history will 

be given, in order to bring towother the Genel uations eoitalied ft 
the preceding portions of this paper Tho omcillation= of the 
surface have boon so variable, accompaniod by auch diverse. 
warping, that the relations of the surinew of the whole region to 
scalevel cunnet be represented dingratmatically; lit i a single 
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point an the aurfoee be taken ite relitions te sealovel may be 
A) ropreentel, A point on the presmat site of Chittaniemgs hits 
hoe selected a frirly representative anil where tie tarigus alt 
tudeét can he well determinal, These tolations wre represented in 
the diagram, fvwre |. page OO, The vertical lines divide the space 
into live time divisions, These divisions are only approxiuidtely 
proportional to the thine, Ue late divisioie being minteh tow Linge 
and the curlior divisions tow sioall. Takin the horixontad line 
mf the boa of the diner a sealevel, the full Hy roprosente 
the alittode of the main stream chonnels aod tho dotted lines 
their altitudes at former periods marked by the row nante of 
lnigelovel peneplains still existing, The upper dotted Ene f im 
the iliagram indivutes the position of the original land surface 
with roferericoe to sealevel, Its distanes above the presont land 
surhien at the riht of the dingmin ourreapends with the thick- 

noes of etrotn romoved be erosion from the puint taken, which 
id on aM antiotinal fold and henee pon rocks low In the sorties, 

Tho thickness of the ricks eroded i only ropresental approxi- 
mately, since the orginal thicknoss of the Carboniformne is tot 
known. The tine A’ representa the altitude of the jand-suriien 
alowly approaching sentevel by deenulation during. the lone 
eyole of Crotaceons baseleveling. [t ia searmely probable that 
the Land renitned stitionary during this long period. ‘There 
were doubtleis minor aecttlations, bit these have lef, we record 
upon the qurhioe and hence cannot ie mspretented. Attlee dure 
of the Cretanwuus evele came the elevathon of the sarfiee shown 
by the fise in the tine A at tho beginning of the asecand tine 
division. With the elovation, the How A censes to represent the 
stron level which js indicated by the hea v ling 7, diverging 
from AC at first rapidly. ond than slowly, the puireyaii Davie 
developod during (lw Tertiary eycle. Sinne thiv cvele was tut 
20 long as the preceding and the basvleveling not so cop plete, 

the Hic 7" cleo ‘tirit ee th a near sealovel us the line A. 

Doring the third perio, whieh was une of doprecsion, thie ines 
Aand Tpansin parallel, sine little, if any, erosion was taking 
placd at Chattanooom at that thos. With the elovation at the 
end of the Lafayotte dejirosslon the Hit Tin Lunn eopses to rape, 
resent the stream level which ia indicated Ly the line FL and Uhis 
(verges comtinoally to tho present decent dipinis the Calimbia 
depression. Thus the various lino at the flit of the dinyrrn 
indicate the position of various plaing of erosion with reforenon 


= 
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to each other and to present sentevel, lat not to senlewol in past 
tine. The lowest line, the present Howl plain of the Ten- 
nessoo Tver, 1 (ne) font above sonlevel; the second, Y. the ‘T'er- 
tary yrennespalscins, is VW) feck nln the present river; the thi, 
K, the Crtuccous peneplain, is atlyut 1,100 feut above the Ter- 
tiary; atl, Inst, the original land surface is nbout 4,000 or 6000 
feet above the Cretacvors huselovel 
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The varintion in¢ehorweter of wodiments deposttod on the 


southern hordenofthe Appalachian provinces during Cretaceous. 


and later tinae Haw licen briefly referred to, ated alsa the ehrrelia- 


tion etwoun kind of daocdianertst nied dttidude of land. The @on- 


elusion# nevched ly other Hines ef evidenes are ao fully barney 
out by a consideration of thy sediments that the auliject turits 
a somewhat fuller treatment, Tho charnster of éolimontury 
focks is tixtiilly regarded as indieative of Wie dupth of water in 
which they wore fornied, and while this is ino cieasure trie, a 
morinportint choment i prolably the charmer aod attitude 
of the adjacent land from whieh the sudiments wore derived. 
High Jonod is subjected! te active degradation. expecially if it 


‘has been recently elovated and is covorol by o heavy mantle of 
treaiduslanaterinl, [ts streams have rapid fill and ure supplied 


with do abundant load of course mechanical sediment which 


they carry in great volume tothe eeu Under sudh comlitions of 


rapid eresjon the deposits formed are grovele, santa and clays, 
veneraully highly eulorod front the caniplete oxidation of the re 
midi) sannthy ators teansportation. Solution is ut the san tine 
olny on, Int the volimie of aterial removed by that monn i 
anil) in com pareen with the echnical sediment, and the pro 
peortiens of enlenrioutes wuvtior ps qurresporilinehy ston) in. the de 
posite formed. As the oveleodyaners thesradionts of the streams 
deerenec and with it their enrrying capacity. ener the pre 
portion of taathiur ia dilution ds inenseed ly the diminution in 
the absolute amount of mechanical sodimentand the deposits 
bortdme correspondingly more ealearwius Ln the final stages of 
lmoavlevoling, chetmical avonts are were active than mechanteal: 
the sluggish stremtns an) oblo to tranapirh Ouly Lhe fivest silt in 
suspension and the resliine deposit is w toore or Inet pore 
limemtone, The chameter of the aelimenta demved fran the 


_ 
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southern Appian pete during the Tone period of diginda- 
tion whieh it bins auffired ought to show prudutions fron apetia 
coon to colenreius, corresponding with the stage of develop 
mentof the evele in whieh deposition ocurred, conre sands 
tind clive wheta enrfaee subjected ton long period of subwerial 
clanceay and tock isinterration was clevated sq as to stimulate 
stream transpiration, aid calearende ahuhes and Huiestones 
when the surfive: lad been so-far reduced te baselevel that only 
fie sidinent im suspension or matter held in soluthon wos 
cartiod by the stteané Since the geamerpliv of the foterior 
priver the existance of sever] of they eveles of continental 
Jovelopment, one should expect to find eveles of sedimentation 
HOES pOnding in geologic age and deere: of completoncs, 

The recon of sedimentation in the Gulf region from the Tus 
calor (probally late Jurnssic or early Cretacesnus) to the close 
of the Vicksburg or White limestone (late Eocene) is fiirly con. 
finuotd and ehuaplete, Armoging the formations intervening 
between thier Finite in their proper order and aslening to doh 
hospices, wot in pmportion ti ite thickness, Wut to the prot 
nhile tine oceopied by ite fornnation, the curve shown ti eure 
% is dorived, In whieh the herteontal coat tates nopresettit 
relative time, dod the vertical coonlinites relative eaarmendss 
or finencas of the seciments. Thus thy curve express Loune 
dintely the variation in character of the sediments curried inte 
the sea by the southern Appalachian rivers during Crotacnous 
and Tertinry tithe and, hy inference, the altitude of the laud over 
whith the river flowed. ‘The chamueter nnd amatunut of material 
carriad off hy these streams during the long perio! of desraida. 
titn preomling the Crytiewivs can only be infer frome the 
kniwnoharmctor and aneunt of picks removed, for-thy sale 
mounts wore cearched to ny unknown distance sauwird aul eat 
cotled fyooverlup beneath the sulvecyjuont formutiionsa, The 
accesible novord begin with the Tuselousn, a thick Copeesit. df 
aud onl clays coarking mpd erosion am) great carrying power 
af the streams, and Wenew w considerable altitude of the Lani 
wurde, Throteh the Eutaw and inte the Hotten limestone the 
ecliments shoyu deste: in coareiess and an increase in eal- 
cumons Matter, wold the eirve appreaches the horizontal axis, 
oontinuiog approsinutely parallel with it thronghivat resirly tlie 
whole of the Rotten limestone, ‘This marks a lone pericdl dur 
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ing which the transporting power of the siroame was gradually 
diminishing and the surfuee opprowching beaselovel of o con 
atantly dlecroasing tate. This great tass.of calcareous eedimonit, 
port of which isa mothanical deposit, pointe to erosion of ex- 
tuivive Hmestome arena which wist have bown ite the A Apiyrt- 
lachlan valley; henee the character of (he formation supports 
the conclusion ‘reuchal from uther evidence, thit the Hrainage 
ef that rerion was southward during the whole af the Cro- 

howe evele Paine the Totten limestioie, the eurve leaves 
the lorikerntal ‘asia, aud in the Tisnitie reales ita frthiest 
distance therefrom, mitking # period of hiah lane wr ston slips 
and rapidly quitting stroma; From this point it rpitly le 
sounda thronzh the Hohretone pad Cliberne te the Vicksburg 
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limestone, showing m mypid divreise in carrying power of the 
sirsime anil 6 oar approich to basclevel in the valliye. 

tis this seen thot during the tine covered by the sedimentary 
record in sputhern Alabanin there were two perils in.which 
the land stood Ligh nod the #trear were rapidly degrading the 
striae nil that thear Alternate] with two year bone Lag ii which 
the lite was bow, approxioately jt hascloviel, and the stronins 
euTied little sedlinient, butowwere degruling the suriise by soln 
tion, Hlenee two basclevel penoplains separated bya conaidem- 
bly oplift are to he snoyht inthe region from which the sqli- 
ments wore define, The two dlroly desorthel fulfill all the 
thevratiedl von ition, and the ourrelation of these penepinins, 
fron dither considerations, with Cretaceous sant Terthary thu le 
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greatly strenuthenmL Oh the Atlantir slope the data are not sn 
complete. Alivost all of the sefimente were derived direetly 
from the wranitio sacks of the piedinont pilcniin, satnch hence show 
Jess Wifferuntintion in eliaraeter than the rocks of the Gull cna. 
So far ad knwwn there ix nothing in the charmoter df the Adantie 
omutal plain sediments whieh will conflict with the eoncltiisiwis: 
uivenatiove, but exact correlations ennnet at pridont be inde. 
Thus the some bistory of the provinces which was rend in the 
forms of the land surface and in the location of theatres ie 
also fou dreeorded in the sediments derived from its erosion. 
The: threo lines of investigation outlined at the heghining of thie 
peper sre found to lewd to harindnione results and each to uy 
Bement the others, While many details romain ty he worked 
ont, the main fiectures of post-Falooxote his 'y of the fonthiern 
dgislaehiane a= giver above soon fairly well deternait 
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